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A German engineer, who has been iden- 


tified with some of the largest electrical 
accomplisiiments in Germany, a few days 
ago remaried, at the luncheon table of a 
Cincinnati hotel: “Before I left Germany 
I wrote four of our largest electrical ma- 
chinery manufacturers advising that I 
was about io install a generator of large 
units and would like their prices for the 
machine. irom three of the four leading 
manufacturers addressed I received re- 
plies which asked, ‘what will you give?’ 
The fact is the shops of the German 
electrical imanufacturers are almost idle 
and they will accept orders at any figures 
offered. And coming from such a condi- 
tion it is a revelation to me to see the 
Wonderful activity of the workrooms of 
the American electrical manufacturers, 
“specially here in the Middle West.” 


THE CONVENTION OF THE AMERICAN 
ELECTROCHEMICAL SOCIETY. 


The next meeting of the American 
Electrochemical Society will be held at 
Niagara, September 15 to 18. An inter- 
esting programme has been laid out, 
which includes a number of valuable fea- 
tures. The mornings will be devoted to the 
reading and discussion of the papers, and 
afternoons to professional visits and so- 
cial recreations. The list of papers an- 
nounced contains a number on timely sub- 
jects, which will doubtless prove to be of 
especial interest and importance. 

One of the notable features of the con- 
vention will be the throwing open for 
inspection of a number of the great elec- 
This 
marks a change in the methods of these 


trochemical works at Niagara. 
companies which is worthy of attention. 
Heretofore, no visitors were allowed to 
enter any of these buildings. The great- 
est secrecy has been maintained as to the 
methods of applying processes which have 
been frequently described in the technical 
press. Last year, when the American In- 
stitute of Electrical Engineers met at 
Buffalo, a visit to some of these establish- 
ments had been planned, but when the 
members reached the grounds they were 
denied admittance. Now, however, the 
companies recognize that they will gain 
more from publicity and free and disin- 
terested discussion than they can lose. 
This fact was brought out at the Phila- 
delphia meeting of the society last April, 
when one manufacturer unburdened him- 
self of some of his troubles, and in the 
discussion which followed was offered ad- 
vice of the highest authority. The gen- 
eral methods of these processes are al- 
ready well known, and the proper way of 
applying them can be determined by ex- 
periment only. It is just here that ex- 
pert opinion will prove most valuable. 
The Electrochemical Society was not 
Seldom has 
there been a greater need for a scientific 
body, and seldom has such a need been 


organized a day too soon. 
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so well supplied. The society, although 
but a few months old, has already attained 
a high position among the scientific asso- 
ciations of this country. 





A SWISS HYDRO-ELECTRIC STATION. 
In this issue, M. Enrico Bignami de- 
scribes an interesting hydro-electric plant 
recently put in operation in Switzerland. 
Some years ago a canal was constructed to 
regulate the River Aar, connecting this 
with Lake Bienne, and giving a fall at 
this point of nine metres. The plant util- 
izes this fall to supply light and power 
to the surrounding country, which here 
contains a number of small factories, 
principally engaged in watchmaking. 

The utilization of the fall presented a 
number of difficult problems in hydraulic 
engineering, but Swiss ingenuity has 
solved these effectively, as will be seen 
from the description. 

There are a number of interesting fea- 
tures in the plant. One of these is the 
method of governing the turbines. These 
are arranged in sets of four on a vertical 
shaft, there being five sets in all. The 
gates of the lower two turbines of each set 
are controlled by an hydraulic regulator. 
Those of the upper turbine can be set by 
hand or thrown into gear with the gov- 
The gates of the 
remaining turbine are set by hand only. 
Thus regulation is largely automatic, but 
depends to some extent upon the operat- 
ing engineers. 


ernor of the lower two. 


The method of exciting the generators 
Each of the 
main turbine sets drives directly a three- 
phase alternator, and, through gears, a 
primary exciter. These primary exciters, 
however, are themselves separately excited 
by two small shunt dynamos, each driven 
by a turbine. In this way, it is claimed 
all the advantages of independently 
driven exciters are obtained, with a 
smaller outlay than would be required if 
all the exciters were independently driven. 
To ensure perfectly constant excitation of 


is also somewhat unusual. 
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the primary exciters, the load on the sec- 
ondary exciter is kept constant, a suitable 
resistance taking the place of the field 
of the primary exciter when it becomes 
necessary to cut this latter out of circuit. 
It is not apparent, however, how correction 
is made for the change in speed of the 
primary exciter, due to changes of load 
on the turbines, so that the arrangement 
adopted here would seem to but partially 
replace independent driving of the ex- 
citers. 

The plan of the station necessitated a 
peculiar arrangement of the switchboard. 
There not being room for one large board, 
two separate boards have been installed, 
one for the machines and one for the 
feeders, the machine board being placed 
in front of the other. 
connected by two sets of bus-bars, each 


These boards were 


set forming a complete loop. One of these 
loops is used for the distribution of power 
for lighting and power circuits which are 
subject to little or no fluctuation in load. 
The other loop is used for feeding motors 
Suitable 
switches enable the machines and feeders 


which have a variable load. 


to be placed on either loop, and also cut 
into each loop, between the machines and 
feeder boards, a main distributing panel 
which indicates the total output of each 
group of machines. This arrangement 
gives a very flexible system, but neces- 
sarily complicates the switchboard. It is 
also possible to detach any section of the 
bus-bars from the system without affect- 
ing the operation of the plant, should re- 
pairs or alterations be found necessary. 

Practically all of the lighting is car- 
ried out by a three-wire system on one 
particular phase of the station. The 
motors are operated from the three 


phases. Regulation at the station is ef- 


fected with regard to the lighting phase — 


only, and it is claimed that this method 
obviates to a great extent all effects of 
the motor load upon the lights. 

As economical operation of the station 
demands a constant load at all times, a 
carbide factory has been erected and oper- 
ates in connection with the plant, using 
all excess power in its eighteen furnaces, 
or, when necessary, cutting out some of 
these when the demands on the station 
from other sources increase. The station 


has been operating very successfully, the 
skillful design and ingenious method of 
using the total output making it possible 
to supply light and power at low rates. 








ELECTROLYSIS OF GAS AND WATER 
MAINS, 


Our esteemed contemporary, the New 
York Times, feels somewhat slighted be- 
cause one of its vigorous editorials did 
not at once draw a reply from the ELEc- 
The scientific editorials 
of the Times are always timely and well 
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considered, and, as a rule, much above the 
average of the metropolitan daily press. 

In its latest contribution to the dis- 
cussion of electrolysis, however, the editor 
seems a little at sea and assumes that the 
definition of an electrolyte explains the 
whole action taking place in an electro- 
lytic cell. The definition of an electro- 
lyte as something that is decomposed by 
an electric current is correct, so far as it 
goes. In this discussion, however, we 
are more concerned in the action which 
takes place at the anode or positive elec- 
trode of the “cell” formed by the gas or 
water pipe, moist earth and some other 
metallic body, than with the decomposi- 
tion of the electrolyte. Lest we should 
again be accused of trying to confuse the 
lay mind by the use of technical terms, 
we will state that the term “cell” is here 
used to denote the grouping of metal and 
electrolyte and metal, mentioned above. 

When the electric current leaves the 
metal and passes into an electrolyte, the 
metal constitutes the anode or positive 
electrode of the cell, and will be attacked 
and corroded if it forms compounds with 
the chemicals held in solution in the 
water surrounding the pipe. If, however, 
the current leaves the pipe and passes di- 
rectly to a metal, and not into an elec- 
trolyte, no electrolytic action can take 
place, and, consequently, the pipe will 
not be corroded. 

Conductors were divided by Volta 
into two classes—first, metallic, in which 
no chemical change takes place in the 
conducting material due to the passage 
of the current; second, electrolytic, in 
which decomposition of the material is 


necessary for the passage of the current. 
Conductors of the first class are attacked 
electrolytically only when the current 
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passes from them into a conductor of the 
second class, and the amount of metal 
dissolved is proportional to its atomic 
weight, its valency and the quantity of 
electricity passed. 

This brings us to another point that 
has not been considered by the Times 
which is that the amount of corrosion i 
proportional to the current flowing, as 
well as to the number of time: 
the pipe. 
quote from a recent lecture b; 


this leaves 
In this connection we yill 
Mr. James 
Swinburne, president of the British Ip. 
stitution of Electrical Enginvers. After 
discussing the pros and cons of insulated 
joints, he says: “If the joinis are insu. 
lated at very frequent intervals, the pipe 
will be so discontinuous as a conductor 
that it will take up no appreciable cur- 
rent.” Necessarily, corrosion, under these 
conditions, would be correspondingly 
small. We do not think an investigation 
of the pipes laid with yarn and cement 
joints would give much valuable infor- 
mation, as both of these materials are 
pervious to water and can not properly 
be classed as insulators under this condi- 
tion. To be effective, the joints must be 
well insulated. 








On another page we print a commu 
nication from the State Electrical Com- 
mission in reference to the establishing 
of a state electrical laboratory. We cou- 
mented upon this matter last week, and 
take this opportunity to again call atter- 
tion to the importance of the subject. 
This letter should be carefully read by all 
interested in electrical affairs. 








We notice with regret the deplorable 
accident to President Roosevelt's party it 
the Berkshires. There seems io be littl 
doubt that this was caused by ihoughtles 
management of the trolley road, which 
made the accident possible, as well as the 
criminal negligence of the motorman it 
approaching this section of the road a 
this time at an unusually high speed. 





The article by Mr. Alton D. Adams, 
“Incomes of Electric Stations,” which af 
pears on other pages of this issue, gv® 
the results of a careful study of the om 
ditions affecting the development and 
of electric lights and power in rece 
years in Massachusetts. 
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ELECTRIFICATION OF RAILWAYS. 

The apparent apathy of the English 
railway companies toward the electrifica- 
tion of their roads has inspired the Lon- 
don Electrical Review to treat the situa- 
tion in an able article in its issue of 
August 22. After reviewing the local 
conditions about London, the general 


question is discussed as follows: 


From the commencement we have 
taken up the position that the handling 
of long-distance traffic electrically in this 


» thing of the near future, 
is bound to be intro- 


country is not : 
but that electricity 


duced to hand: suburban traffic, unless 
the railway companies are willing to con- 
fine themselves io handling only the long- 
distance tra‘ii., and to drop the other en- 
tirely. 

Let us examine the situation from the 
point of view of our railway companies 


and see whai reason they allege for still 
holding be: The following are the 
usual reasons advanced: 

1. Experis do not agree as to the sys- 
tem which should be adopted. 


2, There is no standard system. 

3. Electr’: traction for handling heavy 
trains is si!!! experimental. 

4. The existing steam locomotives do 
very well, and the advantages to be gained 
by the chan,ze seem doubtful. 

5. It is better to wait and see what re- 
sults other companies obtain from their 
experimen!s before doing anything. 


The fir-i statement is unfortunately 
only too true. Many of the systems now 
being advocated are experimental and un- 
tried, and many of them are dangerous. 
If it were a question of transforming our 
long-distance main lines they might have 
to be considered, but the time to do so is, 
in our opinion, too far off to make the 
subject worth seriously discussing. 

As to the second objection advanced, we 
have always contended that this is not the 
case, as the only service which should be 


at present operated electrically is one, 
say, within a circle of from twenty to 
thirty miles radius. 

For such a service wide experience is 


available, and the transformation could 
be commenced at once, without having 
to adopt any but standard apparatus for 
generating, transmitting, transforming 
and utilizing the electrical energy re- 
quired for operating the trains. 

The third contention is ridiculous on 
the face of it, Heavy passenger and 
goods trains have for years been operated 
clectrically on the Baltimore & Ohio 
Railway. “'The New York, New Haven & 
Hartford R: ilway is operating trains on 
some of its branch lines. Both at Chi- 
cago, New York and Brooklyn elevated 
trains havins from two to six heavy pas- 
“enger coaches are in constant operation. 
he have in England the Liverpool Over- 
bed, the City & South London and 

€ Central london Railway Company. 

he latter carried last year not far from 
million passengers and operates 
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seven-car trains on a three-minute head- 
way. 

In France there is the Metropolitan 
Railway of Paris and the Paris-Orleans 
line between the Quai d’Orsay and the 
Orleans station, where all the main line 
trains, including the train de luxe “Sud 
Express,” are hauled by electric locomo- 
tives. In Italy we have the Milan Gal- 
larate line of the Mediterranean Railway 
Company, and in Germany the Berlin 
elevated and underground railways. All 
those acquainted with the subject know 
that there is no difficulty in hauling the 
heaviest trains electrically. 

The fourth excuse is unworthy of any 
Englishman. If we had acted like that 
in the early days of steam railways, we 
might have been still satisfied with stage 
coaches, while our more adventurous 
neighbors had the comforts of steam pro- 
pulsion. If our railway companies are 
satisfied with existing methods they will 
soon find that they must be prepared to 
lose all their local and suburban traffic 
and content themselves with their long- 
distance lines. The result of such policy 
is not difficult to forecast. 

We venture to think then that light 
railways and tramways will grow till the 
ramifications stretching out from various 
centres meet and make continuous lines 
of communication between some of our 
important towns. This is exactly what 
has come to pass in the United States, 
and railway companies have, in many 
cases, had to pay enormous prices to buy 
up the competing trolley lines. 


The question as to what will be gained ' 


by railway companies if they adopt elec- 
tric traction to operate their suburban 
lines is one which we have not space to 
answer in full in this article. We will 
content ourselves with mentioning some 
of the more obvious advantages. 

The substitution of electricity for steam 
will enable railway companies to run 
trains of a capacity suitable to the loads 
they have to carry. As the trains will be 
double-ended, the shunting of the loco- 
motives at termini will be done away with, 
and time, as well as labor and fuel, will 
thus be economized. Electric trains will 
enable a much greater average speed to 
be obtained between stations, owing to 
the greater acceleration possible, although 
the maximum speed attained may be 
smaller than that at present attained by 
steam locomotives. 

Another great advantage gained, pro- 
vided the lines are not blocked by goods 
traffic, will be that the greater average 
speeds of the trains will allow a greater 
number of trains to operate with safety, 
in some cases as many as double the pres- 
ent number. 

Let the railway companies seriously 
study the question with the help of ex- 
perienced and reliable engineers well 
acquainted with electric traction, and 
have a scheme of operation drawn up in 
conjunction with their own engineers 
and managers. They need not equip the 
whole system at once, but the power plant 
and transmission lines, ete., should be 
laid out with the idea of eventually 
operating the whole suburban system. 
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Difficulties, perhaps great difficulties, will, 
doubtless, be encountered, but we are con- 
vinced that experience and knowledge of 
local conditions, and of what has been 
done in other countries will eventually 
solve all of them. They need not fear 
to make an immediate start, instead of 
doing nothing as at present, and excus- 
ing themselves for their inaction on the 
ground of the impossible suggestions pro- 
posed by experts and theorists. 


While the conditions in the United 
States are somewhat better they are still 
not all that could be desired. We regret 
to admit that there are yet a number of 
elevated roads in Greater New York that 
are still operated by steam, though this 
condition we hope will not last long. 

We are eagerly looking forward to the 
day when one will be able to reach any 
section of country within twenty to thirty 
miles of our large cities without having 
to sit behind a dirty, noisy locomotive, 
and being liberally besmirched with 
smoke and cinders. 








ANALOGIES. 


1t is unfortunate in a way for elec- 
trical science that the apparatus used for 
transmitting and utilizing energy in this 
form gives no visible sign of what is 
going on within it. This absence has led 
to a general use of analogies to explain 
and bring home to the student of elec- 
trical matters certain facts and laws 
which, on account of the nature of the 
science and our ignorance of what elec- 
tricity really is, are difficult to make clear. 
A student is often given an analogy in ex- 
planation of some fact and, not knowing 
its limitation, extends it to account for 
other facts. It may even be the case that 
he does not fully understand the laws 
governing the explanatory example. 

Now, undoubtedly, analogies serve a 
useful purpose as long as their use is not 
abused. Their reasonings are not to be 
extended to explain other phenomena nor 
to draw conclusions which are not war- 
ranted by the facts from which the 
analogy was constructed. It is in this 
misuse that the danger of analogies lies. 

The danger from the use of analogies 
has not been overlooked, but it is so much 
easier to explain something new by the 
aid of something else which is fairly well 
known, that we perhaps follow too often 
the path of least resistance. 
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INCOMES OF ELECTRIC STATIONS. 


BY ALTON D. ADAMS. 


(Copyright, 1901, by Alton D. Adams.) 

Sales of electrical energy, for purposes 
of light, heat and power, are the main 
source of incomes to electric stations, and 
these incomes are the only ones considered 
here. With the constant increase in the 
amounts of these sales during past years, 
certain changes have taken place in the 
relative portions of the energy income 
derived from the several kinds of service 
rendered. Not only do the parts of the 
income from the sale of energy vary as to 
each other from year to year, but differ- 
ences may be noted in cities with unequal 
populations during the same year. More- 
over, the total energy income per unit of 
population, during a single year, shows 
a change according to the number of in- 
habitants in the place where a station 
is located. To investigate these changes 
in electric incomes, both as to time and 
population, is the present object. For 
this purpose substantially all of the elec- 
tric stations in Massachusetts are con- 
sidered. It seems that results found in 
this state, containing as it does centres 
of population from small towns up to a 
city of more than one-half a million in- 
habitants, will be fairly representative for 
the entire country. 

The divisions of electrical energy in- 
come here considered are those for service 
to commercial arc lamps, commercial in- 
candescent lamps sold by meter and by 
contract, electric motors, and are and in- 
candescent street lamps. 

Herewith are given the incomes from 
these sources of all the electric stations in 
Massachusetts under private ownership, 
for each year, from June 30, 1896, to 
June 30, 1900. 


ENERGY INCOMES OF ELECTRIC 
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INCREASE OF INCOME FROM JUNE 30, 
1896, TO JUNE 30, 1900, 
IN PER CENT. 








Commercial | Commercial 














Commercial Incandescent | Incandes- Are Street 
Arc Lamps. Lamps, | cent Lamps, Lamps. 
by Contract. | by Meter. 
2.0% *1.6% 60.8 % 14.04 

*Decrease. 

Incandescent Electric Total Energy 

Street Lamps. Power. Income. 

33.9 % 35.5 % 


62.0% 








Commercial are lamps show an increase 
as to income of only two per cent for this 
five-year period, but inspection of the 
figures for intermediate years reveals a 
rise of about ten per cent in this income 
between 1896 and 1897, and thereafter a 
decline. This showing is probably due 
to the fact that commercial are lamps, as 
here given, include only those supplied 
from series are circuits. The supply of 
are lamps from incandescent or constant- 
pressure circuits was greatly extended 
during the years here considered, particu- 
larly with enclosed ares, and the use of 
commercial arcs from series or constant- 
current circuits has consequently declined. 
Income from commercial incandescent 
lamps supplied on a contract basis, at so 
much per lamp per month or per year, 
shows a decline of 1.6 per cent for the 
period, though there was an increase of 
about fourteen per cent from 1896 to 
1897. This decline is no doubt due to the 
rapid application of meters to measure 


service from constant-pressure circuits. - 


Incomes from _ incandescent service 
through electric meters went up 60.8 per 
cent between the year ending June 30, 


STATIONS IN MASSACHUSETTS. 


YEAR ENDING JUNE 30. 





























1896 1897 1898 1899 1900 
Commercial Arc Lamps............++ $522,105.08 $575,834.23 $561.593.02 $529,459.80 $532,374.29 
Commercial Incandescent Lamps, by 
RODENT sc cb uunpensssesanses seen 213,957.89 243,226.11 199,369.61 203,613.27 210,435.93 
Commercial Incandescent Lamps, by 
DUEME oGon san oesacsaseey siesehoane 1,478,297.69 1,585,618.17 1,807,045.35 1,986,879.83 2,369,583.85 
APS BiPONG TRIBUS: « «5 0c snsseccesccces 1,170,627 73 1,179,197.17 1,247,708.61 1,278,571.07 1,335, 103.02 
Incandescent Street Lamps........... 251,393.08 292,492.01 319,671.36 320,706.55 336,593.11 
err 517,300.29 590,778.91 636,927.32 727,182.23 838,466.78 
Ses eee Pes: $4,148,681.71 $4,467,147.10 $4,775,316.07 $5,046,412.75 $5,622,556.43 








The income from each class of service 
during the year ending June 30, 1900, is 
divided by the like income for the year 
ending June 30, 1896, to determine the 
per cent of increase during the period. 

The total income for the last year is 
divided by that of the first year in the 
group to determine its per cent of in- 
crease. 


1896, and June 30, 1900. At this latter 
date the income from energy sold through 
meters was nearly ninety-two per cent of 
the entire income from incandescent cir- 
cuits. This increase in the use of meters 
shows a general appreciation of the fact 
that the interests of electric stations and 
consumers require the accurate measure- 
ment of energy consumed. Arc street 
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lamps afford a moderate increase of _ 
come amounting to fourteen per cent dy. 
ing the five-year period. Income trom 
incandescent street lamps shows a gain of 
33.9 per cent, or more than double that of 
the arc, indicating a rapidly growing ap. 
preciation of this method of street j, 
lumination. 

Electric power, in the rate at which the 
income derived from it has zone up ging 
1896, namely, 62.0 per cent, surpasses al] 
other classes of service from electric gt. 
tions. This rise, in the income from 
energy sold for power, marks the rapid 
application of electric motors to a great 
variety of work, especially in the larger 
cities. Total incomes from sales of ele. 
trical energy gained 35.5 per cent during 
the five-year period, or an average of 
about seven per cent per year, a very sit- 
isfactory showing. It has not been pos 
sible to determine the separate portions of 
the commercial income prior to the year 
ending June 30, 1896, but the total in- 
come from the sale of electrical energy is 
given for the year ending June 30, 1890, 
and for each succeeding year. ‘lhe income 
from electric street lamps has also been 
determined for the earlier year named, at 
$776,986.18. This figure for the income 
from street lighting is not absolutely ac 
curate, but is probably so, wi!lin one or 
two per cent. 


TOTAL INCOMES FROM SALES OF EIEC- 
TRICAL ENERGY. 


Year ending 
June 30. 
BODO Se ccaveaseterevesew isos $1,908.394.00 
ss ccweces wep scinmanae 2,482,869.15 
Meo cacccecsnucunesae cee 2,947.199.64 
BOB is cupscnsncosvneserts 3,427.576.84 
GI osc cdlnceneassuaeswwnces 8,623 ,056.92 
NOD icisinisn sissies aeencinncae: (een COan 


In order to show the extent to whieh 
the total incomes from energy sales hare 
exceeded that income for the year ending 
June 30, 1890, the income for this year 
is used as a divisor for the like income 
of each of the subsequent years. 


RATIO OF ENERGY INCOMEs TO THE 
INCOME OF THE YEAR ENDING 
JUNE 30, 1890. 


Year Ending Per Cent Per Cent 
June 30. ; Added. 
1891 127.4 4 
1892 154.4 27.0 
1893 179.6 25.2 
1894 189.7 10.1 
1895 198.8 9.1 
1896 217.3 18.5 
1897 234.7 174 
1898 250.2 15.5 
1899 264.4 14.2 
1900 294.6 30.2 


The rate of increase from year to ye! 
is brought out by a division of the incom 
of each year by the income of the preced: | 
ing year. 








C0) 
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RATIO OF ENERGY INCOME FOR EACH 
YEAR TO LIKE INCOME FOR 
PRECEDING YEAR. 


Year ending Ratio. 
11s CER Ber eS 127.4 
— eleesree > 121.0 
pr ars. .xaitadeeemwarenens 116.2 
ee coneecaeeren 105.7 
 ieaamensnen vilseor 1087 
sv onc. -unnaniasyacuivens 109.3 
BU oc coc. -=scackeenienewaaean 107.6 
an... ...cgenoan eae 106.8 
BEE, ...c.0-+-+sannnnabeckentones 105.6 
S.......s:0c.+keametaneseeeany 111.4 
The per ceni o! merease in the income 
of each year over the income of the year 
ending June 30 1890, and also over the 
income of the preceding year is brought 
out more clearly by curves. 
Curve 1 is drawn to the seale of per cent 


6 to 800 at the left, and 


running from |! 


t. the scale of years from 1890 to 1900 at 
the top. Staring at 100 per cent for 
1890, represeiiting the income for the 
twelve months ending June 30 of that 
year, the cur shows the relative income 
of each following year. An increase of 





27.4 per cen! over the income of 1890 is 
shown for ‘he first year of the period. 
This amoun' of inerease is almost reached 
again in th» second year, but is not ex- 
ceeded until the middle of 1900, when a 
rise of 30.2 por cent is shown over the in- 


come of 1890, in excess of the like rise 
for the year ending June 30, 1899. The 
smallest increase over the income of 1890, 
shown by any year of that period, is that 
from the middle of 1894 to the middle of 
1895, which was 9.1 per cent. The aver- 
age yearly a:‘dition to the income has been 
19.4 per cent of the income for the year 
ending at the middle of 1890, during the 
ten-year period. The greatest absolute 
pain many \car was for that ending June 
30, 1900, but the gain for each of the 
years of 1891, 1892 and 1893 was over 
eighty per cent of this latest amount. 
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Curve 2 shows the per cent of increase 
in income for each fiscal year over that 
of the previous year. This increase was 
greatest, 27.4 per cent, for the year end- 
ing at the middle of 1891, and smallest, 
4.7% per cent, at the middle of 1895. This 
curve is drawn to the scale of years at the 
top of the sheet, from 1891 to 1900, and 
to the scale of per cent at the upper right- 
hand side. A constant decline in the 
yearly per cent of increase is shown from 
the middle of 1891 to June 30, 1895. 
Between July 1, 1894, and the like date 
for 1899, the rate of yearly increase in 
no case reached ten per cent. Between 
the last-named date and the middle of 
1900 the increase of yearly income rose 
to 11.4 per cent. It is notable that the 
income of electric stations showed a 
yearly increase through the entire dull 
period following the panic of 1893. 

Curve 3 is drawn to the scale of years 


P 
o 
y 

x 


from 1890 to 1900 at the top of the sheet, 
and to the scale of per cent from twenty- 
eight to forty-three on the right-hand 


side. This curve indicates the per cent 
of the income from street lighting to the 
total energy income during the years 
named. The ratio of income from 
street lighting to the total for the year 
ending June 30, 1890, is determined at 
40.7% per cent from the figures previously 
given for that year, but no other figures 
are available for street lighting income 
until the middle of 1896. Curve 3 is 
therefore perfectly straight from 1890 
to 1896, and does not represent minor 
variations that may have taken place 
during the period. Judging by the na- 
ture of the demands for street lighting 
from year to year, which vary but slowly, 
and by the remainder of this curve, the 
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part from 1890 to 1896 is substantially 
correct. Beginning with the fiscal year 
that ends June 30, 1896, the per cent of 
total income, derived from are and in- 
candesceut street lighting combined, is 
determined in accord with the values 
previously given for each year. 
PER CENT OF ENERGY INCOME DERIVED 

FROM STREET LIGHTING. 

YEAR ENDING June 30. 








| 
| 1906 | 1807 | se 1s00 | 1000; 


Per Cent...... | 34.3 | 32.9 32.8 31.7 


29.7 











Curve 3 is completed to correspond 
with the values just found, and indicates 
a decline in the income of street lighting 
from 40.7 per cent of the total energy 
income in 1890 to 29.7% per cent of the 
total in 1900. Between 1890 and 1896 
the decline in per cent was 6.4, or 1.06 
per cent per year. Between 1896 and 
1900 the decline in per cent was 4.6, or 
1.15 per cent per year. 

This falling off in the ratio of income 
from street lighting to the total is evi- 
dently due to the rapid increase of com- 
mercial business, since it has previously 
been shown that there was a considerable 
rise in the income from street lighting 
during the period from 1896 to 1900. 
These facts seem to indicate that street 
lighting will afford a constantly decreas- 
ing portion of the incomes of electric 
stations, as electric lamps continue to 
displace other means of illumination for 
commercial purposes. 

To determine the relative importance 
of the different elements of commercial 
service from electric stations, the income 
from each is given as a per cent of the 
total energy income, as shown by figures 
above. Incomes from service to incan- 
descent lamps by contract and meter 
rates are combined to obtain the per cent 
for all commercial service in this line. 
Three curves are drawn for the commer- 
cial service, to represent the per cent of 
energy income from incandescent lamps, 
are lamps and motors, as given in the 
table. 

PER CENT OF TOTAL ENERGY INCOME 
DERIVED FROM EACH CLASS OF 
COMMERCIAL SERVICE. 

YEAR ENDING JUNE 30. 








1896 1897 | 1898 1899 1900 
% % % % % 
Incandescent.. 40.6 | 40.9 | 420 484 45.8 
MERI ca Sasa 125 128 | 11.8 104 9.4 
El'ctric Motors 12.4 13.2 | 18.3 14.4 14.9 








These curves, numbered 4, 5 and 6, 
are drawn to the per cent scale along the 
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lower left-hand side and to the scale of 
years at the bottom, from 1896 to 1900. 
Curve 4 represents the per cent of 
energy income derived from _ incan- 
descent service during each year of the 
period. For the year ending June 30, 
1896, this per cent was 40.6, and at the 
middle of 1900 it had gained 5.2 per cent 
on the total energy income. 

Not only is the incandescent service 
the largest single source of income to 
electric stations, but this per cent of gain 
in proportion to the total income is more 
than twice as great as the similar gain 
in any other line. 
by curve 5, started the period with 12.5 
per cent of the energy income, and had 
lost 3.1 per cent by the middle of 1900. 
This loss was about evenly distributed 
over the last three years of the period. 

At the middle of 1896, curve 6 indi- 
cates that the per cent of energy income 
derived from service to electric motors 
was nearly the same as that for arc. The 
curve for electric power, however, moves 
up, while the arc curve moves down, so 
that at the end of the period they are 
5.5 per cent apart, the power curve hav- 
ing gained 2.5 per cent of the energy in- 
come. 

Curve 7 represents the ratio of income 
from street lighting to the total from 
1896 to 1900, for comparison with curves 
4, 5 and 6. Viewing these four curves, 
it is seen that street lighting and com- 
merical are service have lost together 
7.7 per cent of the total income, and this 
loss has been an equal gain to the incan- 
descent and motor service. 

Incomes of electric stations for street 
lighting vary greatly from place to place, 
as to their ratios to the total energy in- 
comes. Illustration of this fact can be 
found in Boston, where street lighting 
affords only 17.8 per cent of the com- 
bined energy incomes of its five electric 
lighting stations, and in Fitchburg 
where 50.1 per cent of the income is from 
street lamps. To bring out the influence 
of population on the proportion of in- 
come from street lighting to the entire 
energy income, it is desirable to group 
cities that are close together in popula- 
tion, so as to obtain average populations 
that are a considerable distance apart. 
Boston, Worcester and Fall River are 


sufficiently different in population so that 
each may stand alone. 

The remaining cities of Massachusetts 
are so combined as to make up six groups, 
with average populations of 93,427, 
63,443, 41,387, 34,330, 23,893 and 
14,973 respectively. In the accompany- 
ing table the energy income of the elec- 
tric lighting station or stations in each 


Are service, as shown 
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city is given, also the income from street 
lighting, and its per cent of the total. 
The income from street lighting in each 
case is computed from the average daily 
number of street lamps of each kind in 
use, and the contract prices per lamp 
per night or year. The average income 
from sales of electrical energy by each 
group is found from a division of the 
total income of the group by the number 
of cities it contains. The entire income 
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changes in the ratio of income from 
lighting to total income for the different 
cities and groups. Boston is not Tepre- 
sented in this curve because its popu. 
lation is so great in comparison with 
any of the other cities that changes be. 
tween these smaller cities would not be 
brought out. The curve ihus includes 
two independent cities and six groy 

with populations ranging from 118491 
down to 14,978. id 








INCOMES OF ELECTRIC COMPANIES FROM ALL SALES OF ELECTRICAL 
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FROM STREET LIGHTING FOR THE YEAR ENDING JUNE 30, 1400, 












































————!:! 
| Population Per Cent. 
i i | Income from | Street Light. 
Location of Stations. H ee: a Energy Income. | Street Lighting. ing ris > 
| ergy Income, 
—_——___. 
Bamtion oiiccuccnwss emcee caams ee sees nneee | 560,892 8,282.73 STO fl 
Ne sna nishewaine pune eeerasisasenne semen | Ss 1,115,132.45 iiecasce Sen 
Mth incrne Sbateasuekioaneningcescamoomecetee st 8,875.90 35,157.76 ae 
Nr didoairansiesu oan a some tase become eninas | teen tees 39,750.07 WO | oe 
§ seecccccccccceccceressseeessenscesoeeces 560,892 102,080.89 ff te twenee =| seeeeees 
RRS Bit DHA OPEL rss $2,274,072.04 | $405,804.72 18 
WODCGBEER: «6 a5 iscccsciccnevoesovesceesisccisseing 118,421 | $216,587.31 | $75,119.04 34.6 
HR AVON: sacincacins sexu ccscwaes stereos pewovens 104,863 172,658.01 | 83,918.59 48.6 
GROUP 1. 
BOW 5 via: gice dacs csisivnven viveisine siveceesesietione 94,969 $158,466.37 | $57,455.45 | 36.2 
Cambridge. . 91,885 158,250 75 | 65,940.00 41.6 
RARE. iisnccaiecttacsagenineeaaeek) ‘saa | $316,717.12 $123,305.45 eae. 
AVOTAZOS oc cccccccncccscccacccecescessvececess 93,427 158,358.56 61,697.72 88.9 
GROUP 2. 
PGW ANNs acs esate ncika coe waweunereimeus orwesainece 68,513 $151,280.47 $52,155.62 34.4 
DOD oi co cvnccseneccdwesesescvesnseerennes 62,559 95,3 10.54 40,116.00 42.0 
NB RORNOIN <caduscisscucssaencreaecuuainancs 62,412 105,370.34 24,984.48 28.7 
BMNHEIO: csows ceccwnseeescerssnoess het vemees 62,059 | 219,218.07 55,850.00 85.4 
REN OING coo iiccewcuvnsancmmessaessaeaerettens 61,648 104,202.18 48,410.00 46.4 
ENTRAR ERE ET Sep | $675,806.60 | «= $221.526.10 <a 
AVCTABES .0cccccccsccccccccccccccveveccccccoss 68,448 | 135,061.82 | 44,305.22 32.8 
GROUP 3. 
TOU ORE ois cascnmsestives eases enenenmarasuistese 42,712 $59,580.11 | $25,700.00 43.1 
BMGEEAOR ccs ec vobawersere ness cclienemacico Rees 40,068 73,645.61 25,642.00 34.8 
Bs ES. 6 suiceincne sucene eotneusueaacubecnwoeny  <agessaes $133,225.72 $51,842.00 | eesaaeee 
AVOTABCS 20. cccccccccccccccccsccceccsccsceoeve 41,387 66,612.86 25,671.00 38.5 
GROUP 4, 
Haverhill 87,175 $69,747.55 $22,368.80 32.1 
Salem 956 | 7,728.10 | 40,191.00 41.1 
Chelsea 34,072 | 60,759.54 27,220.40 4.8 
Malden 33,664 132,258.01 29,000.00 21.9 
Newton 587 68,266.00 32,726.00 47.9 
Fitchburg 31,531 59,749.94 29,930.00 50.1 
Oe Ae Se en nr ONTO Mem orn $488,509.14 $181,436.20 eeeens 
Averages 84,330 81.418.19 | 80,239.37 87.1 
GROUP 5. 
RR oo oc cc cos So nlcns wei evans wtiewi sinclar | 26,121 $39,842.09 $12,919.00 32.4 
BI osc cicccnvesesceneccssassaneneces | 24,200 50,652.22 5,067.15 29.7 
MUMBAI. 6 oiaicsac inns asses oo So scielesisannemenpiee.sn's 23,481 49,678.98 | 18,815.96 26.8 
BNE oe oc ciscecee cscs have ust wesesyenenenen 23, | 39,536.61 14,474.50 36.6 
PARR 2 os cbc Siig weisiveieine Sets Maa emeoisn 21,766 | 80,356.98 | 8,629.00 169 
WUMMIB 5 ncxdicsctsseecnoensetecspuses esses i earnicotains | $260,066.88 | $69,405.61 vee aeres 
WORRIES: «.cisuinssceccosntecweaceessoneee isiaioal 28,898 52,018.37 13,881.12 26.6 
INATERBMDEDI ctascsccusenncscesesectsemse aces 18,648 $36,442.41 | $12,110.00 33.2 
INE WIEGDOEL. <0 occsesaenteo0ss. becnceeraneres 14,478 17,141.90 11,281.50 65.8 
WRENN. Co 5 5 55 ssucccodeawdesnssnageseacomecans | 14,254 57,439.30 10,575.00 18.4 
IRUEIIG cin scaaccacucsesassaesecenesssamreewes | 18,884 | 28,221.46 | 16,324. 57.8 
RISB! sca senadecntee sale weseacemnuies seasons 13,609 23,900.31 | 8,295.92 34.5 
— = Coenen } — 
MGR AIA) cc ccosccseeseee eee omseeweceeeweneats|,  cneaeece $163,235.38 | $58,586.98 | “sii 
AVOTABES...00cccrccccceccovccvcccoccsresscccae| secccces 82,647.07 11,717.39 a 








of each group for street lighting is di- 
vided by the number of cities in the group 
to obtain the average income from this 
source. Finally the income from street 


lighting of each independent city, or the 
like average income for each group of 
cities, is divided by the entire energy in- 
come of the city or group, to determine 
the per cent of income from street light- 
ing to total income. 

Curve 8 is drawn to illustrate the 


Extreme cases among the cities, who 
averages are represented by the cure 
may be seen at Pittsfield, when only 16! 
per cent of the energy income is deny 
from street lighting, and at Newburyport 
where this source of income yields 68 
per cent of the total. The curve shows 
an extreme variation bebween the grou} 
of cities having an average population ° 
23,893, and the city of Fall River wit 
104,863 inhabitants. For the group, 























September 13, 1902 


average Income from street lamps is 26.6 

r cent of the average energy income, 
while at Fall River street lamps afford 
48.6 per cent of the entire income. Aside 
from these extreme cases, at nearly oppo- 
site ends of the curve there is a variation 
of only 6.1 per cent from Worcester with 
118,421 inhabitants to the group of small- 
est cities. It seems more probable that the 
two extreme cases named are due to some 
unusual local conditions than that they 
ition likely to be found 


represent a yarle iketl 
for cities of similar size in other states. 
These facts lad to the general con- 


per cent of energy in- 
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cated, rather than on the basis of the 
total number of inhabitants in the service 
area of each station. This is done be- 
cause a station in a city like Malden, 
where the population is 33,664, but which 
extends its service to three smaller places, 
so that the population of the area sup- 
plied is 89,206, is obviously working 
under conditions quite different from 
those prevailing in a single city containing 
this number of persons. The populations 
of the places supplied by the stations of 
each separate city and group are as 
follows: 










































































clusion that the OL Location of Population of 
come derived froi street lighting by elec- Stations. Places Supplied. 
. eas OOP EPEECCCOPR CES TE CCE 580,827 
trie stations is fairly constant between Worcester........cccccccesesees 118,421 
the limits of population represented by gah eRRaRRERRIIEE 
the curve. = 3 Watdnedceddddaddeacseced an 
The strixing fact shown by the table TRO Re ae BuRRB 
is that in Boston, whose streets are ex- : : Bisacuctacreratearaaess — 
ceptionally ‘| . lighted with electric Reeersae ae : 
lamps, for ra very large city, the in- The income derived from street light- 
come from ‘'ese lamps is only 17.8 per ing by the station in each of the separate 
cent of th al income from sales of cities is divided by the number represent- 
electrical ey rgy. Five electric companies ing the population of its service area, as 
Orr ant , 
_bo hae 
Wink 
soe | dis = 
- “ — io | meee |—* - 
_ 7 as 1 
- a ae 
oan ‘\ ZL Pe 4 | ears a 8 \ 40 
ats ae ~ bo 
as | +o _| 8 Sar . 
+S | 
gloo >HJo00 #0] 000 Sblooo Jr} 000 88|000 104/000 No]}ooe 
Qebudatinr | tb ooo 3H000 Wglooo bH]ooo 80]000 Pa Pr re | 
operate sysiems of general electrical sup- given above. Likewise the income de- 
ply in Bosion, and three of them supply rived from street lighting by the ste- 
dectric siv-ct lamps. It seems that there tions in all the cities of a group is di- 
are no s}cial conditions of importance vided by the number representing the 
here to bring about the result just named, population of the service area of the 
and it mic? be concluded that the rela- foup- By these divisions the total energy 
tively sm-il per cent of energy income ‘come, also the income from street light- 
isan incid it of the very large population. ("8 Per each 1,000 of population, is de- 
Tht conclusion fx teams Gat te the termined for each separate city and for 
facts pr ed te Gis Eee g tables. each group of cities. It will be at once 
For eac!: of the three independent cities, noted that the energy income per 1,000 
and for «sch group of cities, the total population is nearly twice as great for 
energy ince of the cit or group is di- Boston as it is for any other city or group 
vided by the sili namie the of cities. This large total income is not 
population of the city or the entire popu- due to street lighting, because the in- 
letion of the cities and towns earved by come at Boston from this source per 1,000 
the electri: stations located in the cities POPUlation is smaller than it is in one 
of the grovn. These populations do not other case, and is not greatly above the 
correspon: in several instances to the ®V@Tase. 
population of a city or group, because cityPor Average Population from Population frome 
some of t!.. stations serve smaller cities of Group. es of Energy. Street Lighting, 
and towns outside of the cities in which ti8aai seo +a 
they are located, 104.888 1,646 800 
The gro ‘ping of stations is continued = 1,880 = 
st the basis of the populations of the 84,880 1,801 
Mes in which they are respectively lo- ieee Te00 i 
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The figure representing the total energy 
income at Boston per 1,000 population is 
used to divide the energy income per 
1,000 population for each of the other 
separate cities, and for each of the groups. 
The results represent the per cent of 
energy income of each city or group 
per 1,000 population to that of Boston. 
The figure for the income from street 
lighting per 1,000 population at Boston 
is used to divide the similar income of 
the independent cities and groups, the 
results being the per cent of income from 
street lighting per 1,000 population in 
each, to the like income at Boston. The 
results show the per cent of income from 
street lighting in each city or group, per 
1,000 population, to the like income at 
Boston. Curves 9 and 10 illustrate the 
per cent for each case of energy income, 
and of income from street lighting to 
the Boston incomes from these sources. 


Per Cent of Per Cent of In- 
ae Energy a -“_ — Street 
: per 1, opu- ighting per 
— for lation to that 1,900 Population 
Pp. at Boston. to that at Boston. 
560,892 100.0 100.0 
118,421 46.1 93.0 
104,863 42.0 117.4 
93,427 42.9 96.1 
63,443 48.4 90.6 
41,387 41.0 92.3 
34,330 46.0 98.0 
23,893 52.2 80.1 
14, 46.2 95.3 


Curve 10 represents the per cent of 
energy income per unit of population to 
that of Boston, for each of the other cities 
and groups. It is notable that the high- 
est point on the curve represents the 
per cent for cities with an average popula- 
tion of only 23,893. 

The lowest point on the curve cor- 
responds to forty-one per cent for cities 
with an average population of 41,387. 
The range of variation is thus only 
eleven per cent, and the general conclu- 
sion is that in cities of 118,421 popula- 
tion and smaller, the energy income of 
electric stations is less than one-half of 
the like income at Boston, per unit of 
population. While the unit of popula- 
tion used for the tables of incomes is 
1,000, it is obvious that any other unit 


* might be used with exactly the same re- 


sult as to the figures for per cent. Curve 
9 shows the per cent of income from 
street lighting in each of the cities and 
groups per unit of population, compared 
with the like income in Boston. It will 
be noted at once that the general range 
of the per cent is over ninety, indicating 
that the smaller cities expend nearly 
as much for street lighting as does Bos- 
ton, per unit of population. It seems 
notable that the city of Fall River ex- 
pends a greater sum than Boston for 
street lighting in proportion to its num- 
ber of inhabitants, as is indicated by the 
highest point on the curve. The posi- 
tion of this high point corresponds with 
the highest point on curve 8, where the 
per cent of income from street lighting 
to the total is shown. For cities with 
an average population of 23,893, the low- 
est points of both curves 8 and 9 cor- 
respond, showing a small payment for 
street lighting per unit of population, as 
well as a small per cent of the total for 
this part of the energy income, 
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The Hydro-Electric Station at Hagneck. 


A Description of an Interesting Swiss Water-Power Installation. 


ECENTLY there has been finished, 
R near the village of Bienne, in the 
centre of the Jura (Switzerland), 
and on the lake of the same name 
(Fig. 1), the construction of an hydro- 
electric central station, intended to 
furnish power and lighting to all 
the region comprised between the 
Lake of Neuchatel, the Jura and the 
Aar. A company, the Aktiengesellschaft 
Electricitats Hagneck, with a capital of 
2,500,000 francs, has been formed for 
carrying out this enterprise which is now 
in full activity, and it has already com- 
pleted the installation of lines intended 
to feed a certain number of industrial 
localities situated in the middle of the 
Jura chain. All of this region contains a 
great number of watch factories which 
do not need large power and for which 
the use of electric motors seems particu- 
larly suitable by reason of the relatively 
low rental for electric power. 

From the years 1870 to 1880 a con- 
siderable part of the regulation of the 
water of the Jura had been accomplished 
by the construction of the Aar canal. This 
is 8.6 kilometres long and extends from 
the village of Aarbery to Lake Bienne. 

On account of the unfavorable nature 
of the terrain the construction of this 
canal met with great difficulties. A hill 
quite near the lake necessitated an exca- 
vation 900 metres long, 34 metres deep 
and 36 metres broad, made for the most 
part by hand. A considerable waterfall 
was created by this trench, and the possi- 
bility of using this available hydraulic 
power was evident. Still, the execution 
of these plans has been retarded not a 
little, and despite that the plans were 
drawn up and the negotiations carried 
almost to the completion, there was oppo- 
sition from several sides to the establish- 
ment of an electric installation, so that 
it was not until 1900 that the house of 
Brown, Boveri & Company, of Baden, 
Switzerland, undertook the erection of 
the station. 

In order to utilize the hydraulic power 
it has been necessary to construct below 
the excavation, in the old bed of the lake, 
a system of dams, so as to concentrate at 
one point the available fall of nine metres. 
Although the construction of the system 
of dams was very difficult because of an 
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unfavorable subsoil, formed of a stratum 
of unstable clay, it was further retarded 
by an order from the directors of the 
works stating that the plane of the weirs 
in the dams must be placed three metres 
below the plane of the Aar existing at 
the commencement of the construction. 
Further, the lower part of the waterway 
must be reenforced by dikes and scarps. 
The plan for the execution of these 
works has been entrusted to the tech- 
nical bureau of Professor Zschokke, at 
Aaran. 

The dams are placed in the lower part 
of the canal, about 150 metres from its 


discharge into the Lake of Bienne, and 


have a total width of 63.4 metres. Fig. 1 
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dikes when they are open. Tho remaining 
part of the dam, which is twenty-three 
metres long, can be closed by) means of 
rolling gates which are supported by cast. 
iron columns. These can be raised by 
means of a crane worked from above 
from a bridge. 

Above the dam the supply canal for the 
turbines branches off. This is 200 metres 
long and twenty-seven metres !iroad. The 
bottom, as well as the banks, has been 
faced with stone. 

A discharge canal descending toward 
the river permits the bed to }« drained 
perfectly. No sluice is necessary, as the 
water entering here is used exclusively for 
the turbines, and the arrangement of the 








Fie. 1.—THe Haaneck Hypro-E.ectric STATION, SHOWING THE DAM AND THE 
INTAKE CANAL. 


gives a general view of these, while Fig. 2 
shows a cross-section. 

The dam is made in three sections, ad- 
joining, and supported at their ends by 
two stout pillars, set in cement, and 
deeply anchored in the bed of the river. 
To the pillar on the right is attached a 
chute which descends gently and without 
a break to the lake. This has a gate, for 
turning floating ice, that can be closed 
by an electric motor. 

This chute has two sluices, each ten 
metres wide, having their sills about three 
metres deeper and placed between three 
iron pillars resting upon submerged 
cement foundations. They are closed by 
means of two iron sluice valves, running 
in frames on rollers. A considerable part 
of their weight is balanced by counter- 
weights, enabling them to be raised with 
little effort by two electric motors. These 
valves are provided with a long escape 
canal to avoid danger infiltration into the 


dam allows the passage of the water into 
the canal to be regulated. But t!\is makes 
it more necessary to guard against letting 
ice enter the canal. For this purjose four 
iron trestles, to which a floating |)oom can 
be attached for catching the ice, |iave been 
placed at the beginning of the canal. 

Figs. 3 and 4 show the arrangement 
which has been adopted for using the 
waterfall. The central station is placed 
across the canal (Fig. 1) and contains 
five turbine chambers. These can be closed 
completely, each by means of tw) movable 
gates turning about a vertical a\ s passing 
through their centres. 

Between the turbine chambers and the 
dynamo room is an intermedia‘ floor al 
lowing easy access to the bearings of the 
turbine shafts. On the floor are also 
placed the gears of the exciler driving 
shafts, as also the pumps of the hydraulic 
regulators for the turbines. 

The dynamo room is twelve metre 
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high and is covered by a flat arched roof. 
A grating extends the whole length of 
the building on the up-stream side. 

The turbines were built by the house 
of Bell & Company, of Krien. Each has 
normal output of 1,300 horse-power 
and a maximum of 1,500 horse-power. 
They are arranged in groups of four on 
vertical shafts. ‘(he water enters radially 
from the outsid snd passes out axially 


in two discharge conduits, placed one 
above the other ard united back of the 
turbine. Fig. shows the arrange- 
ment of the crowns and the discharge con- 
duits. The wafer flows from below up- 


two crowns and down 
the discharge con cuits in such a way that 
it has been possible to lighten hydraulic- 
ally the groups of turbines. The prin- 
placed below the turbine 


ward through * 


cipal bearing | 


crowns in the sround floor of the dynamo 
room. It has the form of a double-ring 
bearing and +: completely surrounded by 


an oil reservo’’ with a capacity of twenty- 
five litres. !: dips completely in the oil, 
which is coc!’ i by water by means of a 


worm and as)irator. 

By a screw ‘read arranged on the shaft 
it is possi)’ to adjust exactly the 
height of t)» shaft and give access to 
the bearing. Below is attached a shaft 
carried by two other bearings, and on this 
rsts the cro. ns of the turbines. These 
aarry, on th: wlieels, easily turned buckets, 
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control only has been applied for the sec- 
ond upper wheel. The result is that regu- 
lation is accomplished principally by the 
water-pressure governor, but it can also 
be partially controlled by hand. 

The water-pressure governor consists 
essentially of a differential piston, the 
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Fie. 2.—Cross-SECTION OF THE Dam. 
stern of which is coupled to a vertical 
shaft by which the turning buckets are 
displaced (Swiss patent, 14,540 and 256). 
In addition to the five principal tur- 
bines the installation includes three small 
secondary turbines. Two of these, having 
an individual output of twenty horse- 
power, are assigned to the exciters, and 
the third (forty-five horse-power) drives 
a system which allows mechanical opera- 






1.—PLAN AND SFCTIONAL ELEVATIONS OF THE HAGNECK STATION, SHOWING ARRANGE- 


MENT OF THE TURBINES AND GENERATORS. 


adjusted in . 
an exception 
lation of th. 


‘eral hydraulically, giving 
sure and ordered regu- 


whole system. There are 
three ways of adjusting the various 
crowns. In 


ie first place, a pressure 
regulator gives control of the lower two 
‘owns. Regulation of the upper crown 
Is affected by a hand-wheel and screw- 
staring which can be attached to the first 
‘ystem while in motion. Finally, a hand 


tion of the different gates of the principal 
turbine chambers. This turbine also 
drives the regulator pumps for the prin- 
cipal turbines. Each turbine is furnished 
with an automatic regulator which can 
also be operated by hand. The turbine 
chambers can be rapidly emptied by means 
of a special pump driven by one of the 
secondary turbines. 

Tests which were made in December, 
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1901, showed that these turbines, when 
regulated by the sluice valves, gave a me- 
chanical output of from eighty per cent 
to eighty-two per cent of the hydraulic 
power with a load of 1,500 horse-power 
each. 

On each of the shafts of the principal 
turbine is keyed directly the moving part 
of the three-phase alternators( Fig. 6). 
These, as well as all the electrical ma- 
terial, have been furnished by Brown, 
Boveri & Company, of Baden, Switzer- 
land. As in the greater number of instal- 
lations of this kind the field revolves, the 
armature being stationary. 

The speed of rotation is 100 revolutions 
per minute. The pressure directly in- 
duced is 8,000 volts, and the frequency is 
forty periods per second. 

There are forty-eight poles, all wound. 
The armature windings are connected in 
star. These windings are laid in grooves 
in the armature core. The diameter of 
the bore of the latter is 5.52 metres. 

Excitation of the different alternators 
is obtained by means of an equal number 
of exciters, with vertica: axles, each driven 
through conical gears by the correspond- 
ing turbine shaft. Contrary to what is 
usually seen, these exciters are not self- 
exciting, but are separately excited by 
means of two small auxiliary exciters, 
each driven by one of the two small tur- 
bines which have been described above. 
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These last exciters feed the fields of the 
first, which in turn send the currents pro- 
duced into the fields of the corresponding 
alternators. 

This apparently complicated arrange- 
ment secures the advantages which would 
be obtained by using independent turbines 
for the main exciters. However, with 
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this latter arrangement the cost of in- 
stallation would be considerably greater. 

The voltage of the alternators is regu- 
lated separately for each machine by in- 
terposing variable resistances into the 
field circuit of the corresponding exciters. 
A special device, however, allows simul- 
taneous manipulation of the rheostats of 
all the machines. One can also change the 
voltage of all the alternators by manipu- 
lating a rheostat in the field of the shunt 
exciter feeding the principal exciters. 

These latter machines are continuous- 
current dynamos, making 550 revolutions 
The illustration (Fig. 5) 
shows clearly the device employed to drive 
the principal exciters. A horizontal aux- 
iliary shaft driven from the turbine shaft 
by means of conical gears transmits the 
motion in the same way to another ver- 
tical shaft. The use of gears allows a 
speed to be obtained greater than that of 
the alternators. The keying of the ex- 
citers directly to the alternator shafts is 
only possible when the speed of the latter 
is relatively great. 

The exciters give 120 volts with an 
vutput of 230 amperes each. These dyna- 
mos are of the four-pole type, two of 
these being consequent poles, and are ex- 
cited by similar machines, each having an 
output of 100 amperes at 120 volts. But 
one of these is used at a time, the other 
being held in reserve. 

The current furnished by these to the 
field coils of the main exciters can be 
regulated for each of the latter. These 
are so constructed that the current of the 
cwo shunt machines is entirely instant 
ander all conditions. If, in consequence 
of the cutting out of a generator, the 
field is separated from the secondary ex- 
citing circuit, a compensating rheostat 
takes its place. The switches used for 
this prevent, by their construction, any 
- shock to the common circuit. This ar- 
rangement gives an extremely steady 
lighting circuit, satisfactory for all de- 
mands. All of the disadvantages result- 
ing from the use of self-exciting ma- 
chines are in this manner eliminated. 
Nevertheless the generators are entirely 
independent. Regulation takes place in 
a very simple and sure manner, and the 
apparatus necessary for regulation, as 
well as the compensating rheostat and 
switches, need be only of small size, in 
spite of the large currents which are fur- 
nished to the generators. 

By means of cables, supported in wide 
accessible conduits, the energy produced 
in the geneiators is carried to the prin- 
cipal distributing switchboard, placed at 


per minute. 
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the southern end of the dynamo room at 
right angles to its length (Fig. 7). 

A somewhat new arrangement has 
been adopted for the circuits of the dis- 
tributing board which, however, has been 
used with good success at the generating 
station of Sprez (France). 

This consists in arranging the collect- 
ing bars in four sections, normally form- 
ing a closed loop. With this arrange- 
ment, when it becomes necessary to make 
repairs at a point on the switchboard, one 
section of the loop can be isolated by 
taking away a certain number of coup- 


Y,. 










of 
aA 

AV 
2a 


—_ 
8 eee oe 2 





as 


‘Sa 
a] 
AK 
a 


6 icicbebein me sdens ae GR 6 = we 
=. 1 
aegen Se 


, 


re 


Scheid 
a — "FS 





la 


Ween 
ww 


ir, &) t |i \ 
RAY ae SE CEE ARR | . 
AM iW AANA 


we 


4 


‘a 


Fic. 5.—ARRANGEMENT OF TURBINES AT THE 
HaGneck STATION, SHOWING METHOD OF 
DrivinG EXxCITERS. 


lings. The series of couplings is shown 
in diagram (Fig. 8) at four points of 
the bars, A, B, C, D. This gives 
four different zones which, however, are 
ordinarily connected together. 

The currents of the distributing switch- 
board also show another peculiarity, 
which still further facilitates necessary 
repairs. Instead of using a single group 
of three bars, as is usually done, two 
groups have been put in which can be 
used indifferently for the machines or 
the feeders. Each alternator can be con- 
nected to either group of bars by means 
of a suitable switch. 
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Usually, One group of bars js assigned 
to the lighting feeders and feeders for 
power distribution in which the Voltage 
variations are quite smal]. The other 
group, howeve” is reserved for the power 
feeder in which ise variations ip Voltage 
are important. 

By means of two-way switches, any 
one machine can be assigned to either gt 
of bars. Also a variable number of 
alternators can be put on the two gy 
tems of feeders, according to the demands 
With a view to reducing the considerable 
length of the switchboard, it has bee 
made in two parts. 

The front board is assigned solely ty 
the machines, while the rear board is Te 
served for the feeders. The two boards 
are separated by a passage sufficiently 
wide to allow any necessary work to be 
carried on without approaching too close 
to the apparatus grouped behind the 
front board. While this arrangement is 
not altogether to be recommended, it has 
been made necessary in this case by re. 
son of the difficulties encoun!ered in the 
installation of a switchboard in sucha 
limited space. 

The passages behind the two boards 
have plank floors so as to diminish any 
possible chance of accident. 

Each machine panel has a three-pole 
oil-break switch. The switch itself has 
been transferred to the upper part; ona 
light metallic framework placed behind 
the board. Control of the switch is 
cured ‘by means of a hand lever ani 
sprocket chain. Insulated coupling, 
placed in these chains, make ‘he passage 
of any current to the handle impossible 
The portion of the switches at the to 
of the board dimifiishes considerably the 
chance of destruction of the 2pparatus a 
circuits on the board when an arc is dram 
in spite of the presence of the oil. Thee 
switches are counterpoised so that ! 
quick break is obtained. The controlling 
lever moves to a vertical direction in! 
slot cut in the board. 

At the same height are placed tt 
double-throw switches which put the m 
chine either on the stable or unstall 
bus-bars. 

Each machine panel has also an a 
meter, in series in one-phase, and a wht 
meter connected across wo phasé 


through a small transformer. 

Below these different ‘appxratus are th 
small controlling wheels of the rheosis 
in the field circuits of the main excites 
As we have already shown, these wheel 
can be manipulated singly for each “ 
chine. They can also be coupled mg i 
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to two axles, allowing simultaneous con- 
trol of all the rheostats. One of these 
s for the steady group, and the other for 
the variable one. By turning one or 
the other of these axles by means of a 
special wheel, the rheostats of all the ma- 
chines in that group are controlled 
simultaneously. 

Thus, for example, suppose the needs 
of the station require us to put three ma- 
chines on the stable bars and two on the 
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unstable bars. By manipulating certain 


special fastenings, we fix solidly to axle 


No. 1 the rheostats of the three corre- 
sponding inachines, while in the same 
way we attach to axle No. 2 the rheostats 
of the othe: two machines. These axles 
are formed of nickel-plated rods, placed 
on the face of the switchboard. 

On the machine panels are also placed 
the phasing lamps, which are indispensa- 
ble for throwing the machines in parallel. 
The two ceniral panels of the switchboard 
are neither machine panels nor feeder 
panels. Each has three ammeters and a 


Voltmeter, and are assigned, the one to 
the stable bars and the other to the un- 
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stable. Each of these groups of instru- 
ments gives the voltage of the correspond- 
ing bars, as well as the total intensity of 
the current which leaves them. By refer- 
ring in the diagram shown in Fig. 8 it 
is easily seen how these instruments are 
connected to the circuits. It should be 
understood that this apparatus can give 
these indications only when the couplings 
placed at B and D are taken away. 

The feeder panels are all of the same 
































type. They have each, first, a double- 
throw switch; second, a group of three 
lead fuses enclosed in porcelain tubes and 
placed back of the board; third, an am- 
meter placed in each of the three phases; 
fourth, a three-pole oil-break switch con- 
trolled from a distance as those of the 
machine. 

The different feeder cables leaving this 
last board rise along the wall of the dyna- 
mo room and enter a room placed on the 
upper floor in a sort of low, square tower, 
shown in Fig. 1, which shows the ex- 
terior of the central station. This room 
encloses the different lightning arresters 
intended to protect the dynamos against 


331 


such atmespheric discharges as reach the 
feeders. These lightning-arresters are of 
the diverging horn type, having one wire 
earthed through a liquid resistance. This 
latter is intended to prevent the current 
from passing beyond a certain fixed limit 
at the moment of discharge. These liquid 
resistances are enclosed in U-shaped 
porcelain tubes. 

After leaving the lightning arresters, 
the cables are assembled on a group of in- 









































1OR OF THE HAGNECK STATION, SHOWING THE THREE-PHASE GENERATORS, THE PRIMARY EXCITERS AND THE TURBINE GOVERNORS. 


sulators supported on a cross-arm, and 
finally leave the station building in dif- 
ferent directions, after having passed 
through the wall by means of large cement 
tubes. The circuits for lighting the in- 
terior and exterior of the station, the dams 
and the village of Hagneck, start here 
from a single-phase transformer of fifteen 
kilowatts capacity. This is connected to 
a secondary three-wire system furnishing 
125 volts. A three-phase transformer of 
twenty kilowatts capacity feeds the cir- 
cuit for the various motors used at the 
station. The switchboard for lighting can 
be supplied by means of a switeh from 
either of the two secondary exciters. 
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The high-potential distributing system 
which supplies the region about the Lake 
of Bienne is not yet completely installed. 
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diameter from six to eight millimetres. 
As an experiment, a section of aluminum 
one kilometre in length has been con- 








Fig. 7.—MACHINE AND FEEDER SWITCHBOARDS AT THE HAGNECK STATION. 


Several groups of wires leave the station 
in the direction of Bienne. A certain 
number of these supply that village. 
Other lines, branching toward the right, 
reach the village of Nidau. These feed- 
ers supply on the one hand the village of 
Bettlach, and on the other the valley of 























Fic. 9.—THe TRANSMISSION LINE, SHOWING THE 
Pytons UsED IN CROSSING THE AAR CANAD. 


the Suze, situated in the heart of the 
Jura Range. The feeders reach at pres- 
ent Reconviller, an important industrial 
locality situated on the line to Délémont. 
Other feeders supply the valley of the 
Aar in passing by Lyss, the borders of 
Lake Bienne, as well as all the region 
situated to the south of that lake. 

The different high-potential feeders 
are composed of copper wire varying in 


structed in the neighborhood of the sta- 
tion. The different conductors advanc- 
ing toward Bienne are suported upon 
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The canal of the Aar is crossed as it 
joins the Lake of Bienne, beyond Niday 
without intermediate supporis by ies 
of very stiff metallic pylons cn the banks 
Fig. 9 gives a gocd idea of the trang. 
mission line. In the same way, double 
metallic poles are used 
the railroad. 
system is 


for crossing 
The extended lighting 
entirely single-phase, and 


always connected to the same phase, 
By this arrangement, unexpected loads 
on the motors connecte:! to the 
three phases can cause 10 _ oscilla. 


tion in voltage of the lighting phase, 
Regulation in the dynamo roo is effected 
only in respect to this one phase. A 
separation of the lighting circuits and 
the power circuits occurs only at the dif. 
ferent points of utilization. /fere there 
are installed, according to the demands 
of the locality, two or three, or even a 
greater number, of transformer stations, 
The transformers are placed in small T- 
shaped houses, of which Fig. 1!) shows an 
interior view, of concrete and iron. Upon 
these has been erected a small sheet-iron 
tower (Fig. 11) two and one-half metres 
in diameter, and well anchored, for sup- 
porting the conductors. This iower car- 
ries at its top two rings, where are ar- 
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ARRANGEMENT OF THE Bus-BARS AND SWITCHES. 


double wooden poles. Jiines which carry 
only a single group of three wires are 
supported on single poles. 


ranged the insulators for the high of i 
low-potential circuits. These are brougit | 


up through porcelain tubes. The - 
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ductors rising in the tower are furnished 
with special wire tighteners and fixed at 
the lower extremities by the Porcelain 
tubes. In the same way the high-poten- 
tial circuits are connected to the trans- 
formers, passing on their way through 
three switches, to which access is had 
through a window on the rear wall of 
For the lighting service, the 


the house. 

transformers are single-phase, and have 
a capacity from fifteen to thirty kilo- 
watts. For motor service, they are three- 


phase and from twenty to forty kilowatts 

are, according to the 
iiion, installed in various 
‘nish a potential for light- 
is, three-wire system, low- 


capacity. The) 
needs of the s 
groups, and tu 
ing of 125 yol 


ering the tension of all three phases to 
250 volts fur ile use of the motors. The 
secondary couductors leaving the trans- 
formers pass out of the tower either di- 
rectly or | from collecting bars and 
switches accvssible from the front of the 
house, according to the number of wires. 

In the «xiended distributing system, 
various localities forming centres of dis- 
tribution, branches have been carried in 
the manner indicated. An exception is 
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Fig. 11.—-Tra NSFORMER Houss, SHOWING THE 


Wire Tower. 
made at the village of Bienne, where 
there is used about 500 kilowatts, nearly 
‘qually divided between lights and 
power. There the voltage is lowered in 
two transformer stations to 2,000 volts, 
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and is transformed again to 125-volt cir- 
cuits, at which pressure it is used, at a 
large number of substations connected to 
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tion for the general development of the 
industries at Bienne and in the localities 
in the neighborhood of the lake. This 





Fie. 10.—INTERIOR OF TRANSFORMER House, HaGneck Hypro-Enectric INSTALLATION. 


the former by underground cables. More- 
over, on one phase of the system, energy 
is furnished to a small electric station 
near Bozingen through a special single- 
phase transformer, where the current is 
distributed at a pressure of 2,000 volts. 

This construction, complete in all de- 
tails both as regards turbines and arrange- 
ments adopted in the electrical installa- 
tion, enables a very steady lighting serv- 
ice to be maintained over the entire sys- 
tem, although this feeds on all of its 
branches a considerable number of motors. 
The various localities served by the sys- 
tem take from it about 1,150 kilowatts 
for motor service, and about 950 kilo- 
watts for lighting. One can understand 
from this the importance of this installa- 


has been made possible only by the mod- 
erate price of the tariffs for light and 
motive power, the advantage in that re- 
spect arising from the economical opera- 
tion of the plant. In order to maintain 
this under all conditions, there has been 
constructed near Nidau, in connection 
with the electric lighting, a large carbide 
factory containing eighteen furnaces. 
This is able to use energy to the extent 
of 2,400 horse-power supplied by a 
special circuit of three conductors pass- 
ing from the station from three single- 
phase transformers. In this way, it is 
possible to use all of the energy at any 
time at the disposition of the station. 
Moreover, a reserve well adapted to all 
exigencies can be created in a moment by 
reducing the load at this factory. 
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THE DESIGNING OF TELEPHONE 
APPARATUS—1. 





BY W. A. TAYLOR. 





In the designing of telephone ap- 
paratus there are comparatively few 
conditions where the dimensions may 
be calculated without first going through 
an elaborate system of experimentation. 
It is a curious fact that a great mass of 
theory has been built up as to why a piece 
of apparatus should act in a given way, 
but when subjected to a practical test 
fails to come up to expectations. In tak- 
ing up this subject a number of the points 
to be touched upon, the writer has good 
reason to believe, have never been dis- 
cussed in detail for the benefit of the 
general public, and it is hoped that they 
will prove to be of interest. 

The first point to be taken up is the 
telephone transmitter, one of the two most 
important parts of the telephone. In this 
piece of apparatus the final development 
bas been produced almost wholly by ex- 
perimentation; varying the different di- 
mensions and materials and comparing 
different designs until the best results, 
mechanically and electrically, have been 
produced. It has come to be generally 
understood among designers that almost 
“any old transmitter” will talk, but how 
well is an entirely different matter. 

In this day the most generally accepted 
type of transmitter is that in which the 
variable resistance is produced by means 
of more or less finely divided carbon or 
granular carbon. In fact, this is prac- 
tically the only form of transmitter now 
used in this country, with the exception 
of the old Blake transmitter, used by the 
Bell companies. In this article only the 
granular carbon transmitter will be con- 
sidered. 

The most important points of a trans- 
mitter to a designer are: First—the dia- 
phragm; second—the electrodes; third— 
the granular carbon; fourth—the adjust- 
ment; fifth—the retaining cup. 

In discussing the diaphragm, the neces- 
sary damping springs and rubber gaskets 
are included. The diaphragm, or sound- 
ing board, is that portion of the trans- 
mitter upon which the sound waves im- 
pinge. It should be made of some sub- 
stance which is very resilient and which 
will stand up and give continuous service 
under all conditions, with no perceptible 
deterioration. Iron, brass, carbon, wood, 
mica and aluminum have been used with 
varying degrees of success. 

The diaphragm should be made of such 
dimensions that the vibrations will be 
very rapid, but shall stop almost instantly 
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upon the impulse ceasing; otherwise the 
transmitter will have a muffled sound and 
will not articulate plainly. It has been 
found by experiment that nothing is to 
be gained by having the amplitude of vi- 
bration larger than a certain well defined 
length, and there is no decrease in loud- 
ness on that account when the diaphragm 
is very heavily damped, provided the am- 
plitude is not less than the maximum 
needed. On account of this limit of vi- 
bration the various contrivances to in- 
crease the length of vibration have proved 
failures. 

In making experiments with the damp- 
ing springs, the required tension can only 
be determined by comparing a number of 
instruments with different degrees of 
pressure, accepting the one having the 
greatest tension without reducing loud- 
ness. It will be found that this instru- 
ment, if otherwise correctly built, will 
have a clear, sharp articulation. 

The material for the diaphragm should 
be springy and also light to give the best 
results. It should not be loaded with 
heavy parts of the transmitter, for the 
inertia will make it sluggish. Carbon has 
given good results, and is still largely 
used, though it has the disadvantage of 
being broken easily and it will also ab- 
sorb moisture. Wood has also been used 
extensively by some makers, but it is al- 
most impossible to get two exactly alike; 
this is a.very serious fault. Iron, steel 
and brass have been used very extensively 
and successfully, but no doubt the ideal 
substance is hard rolled aluminum. This 
is an extremely light metal, and has 
therefore little inertia, consequently it is 
very lively. 

Besides regulating the length of vibra- 
tion the damping spring has other uses, 
one of which is to kill the tendency to pick 
up all the side noises in a room, and also 
to prevent the diaphragm from breaking 
up into subvibrations which produce over- 
tones and spoil the quality of transmis- 
sion. Still another use is to prevent a 
tendency toward packing of the carbon 
granules in certain types of transmitters. 
When the diaphragm stands normally, 
that is, without any tension upon it, the 
slightest disturbance in the vicinity will 
cause it to vibrate, the noise of which is 
heard in the receiver, confusing the 
listener. When the damping spring is 


applied, the transmitter will respond only 
to the loudest tones, but will not sacrifice 
the ordinary voice tones spoken directly 
into the mouthpiece. 

Now as to the influence of the damp- 
ing spring upon the tendency toward 
packing of the granules, this applies to 
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all transmitters in which the back elec. 
trode is held rigidly. In some forms of 
transmitters the diaphragm is held tig 
idly so that when it is warmed up by the 
breath or by the heat of the electrie ey. 
rent it must buckle either forward o 
backward in expanding. Should it buck 
backward the tendency is to bring the 
electrodes closer together, squeezing the 
granular carbon and packing it tightly, 
This is usually what happens when g 
transmitter packs while one is talking. 
With the damping spring there is already 
a tension tending to separate the ele. 
trodes, and any expansion of the dia. 
phragm will separate , the electrode 
farther and loosen the granules. When 
a transmitter is packed its resistance ig 
much lower than normal and consequently 
a greater current flows. To illustrate the 
packing tendency: If a millimeter js 
connected in series with a battery and 
transmitter with damping springs the 
needle will indicate a certain point » 
soon as the current is turned on; after 
standing at that point for three or fou 
seconds it will slowly drop back to a point 
which in the Bell “solid back” is about 
twenty per cent less. On the other hand, 
if no damping springs are provided and 
the diaphragm buckles backward, the 
needle, after standing at the first indi- 
cation for a few seconds, wil! continue 
until it may be thrown entirely off the 
scale. 

Many transmitters use a rubber gasket 
about the edge of the diaphragm. This 
is used to give the edge a continuous bear 
ing where it is not rigidly clamped all the 
way around; it also assists greatly m 
damping the movement of the diaphragm 
and also acts as an insulator. In nearly 
all transmitters it is all that prevents the 
short-circuiting of the instrument. Its 
therefore of great importance that the 
very best grade of rubber be used in order 
that there may be no breaking down from 
deterioration. If the rubber gets harl 
the good effect is immediately lost. 

The thickness and diameter of the dit 
phragm are determined entirely by expe 
ment. Generally one can say it should 
as thick and as small in diameter as * 
consistent with sufficient vibration. Thet 
is no hard and fast rule to apply, 3 # 
would vary with each change in any othe 
details of the instrument. With the 
crease in the diameter it must, of coum 
be made thinner. If it is made too tha 
it will easily be bent out of shape. Ifl 
has too great an amplitude it may al 
the current to break entirely, and that, df 


course, would not do; the general t 


of such a large vibration is to make 
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und hollow, or as somebody ex- 
pressively stated, “it sounds like talking 
into a rain barrel.” If Bell practice is to 
be followed in the size of the diaphragm 
it will be made of hard rolled aluminum 


two and one-half inches in diameter and 
This size, or 


No. 24 American gauge. 
close to it, has been adopted by most of 
the leading teleplone manufacturers in 


yoice sO 


{his country. 
f a transmitter are the 


The electrodes 
discs between which the carbon granules 
are placed, and between which and the 


granules a var: ble contact is made which 
changes the resist. ace and creates the re- 


One of these discs 


production of speech. 
ig usually rigi'!y fastened, and the other 
is more ‘or less free to vibrate with the 
diaphragm. 

It is genera!!y conceded that the greater 
variation in r:<istance takes place between 


arbon and the vibrating 
that the contact between 


the granular 
electrode, and 


the granules themselves does not so 
greatly vary escept in the near proximity 
of the vibrating electrode. 

For this ivason the two electrodes are 
placed as closely together as possible 
without dani: of packing of the granular 
carbon or the wedging of the particles be- 
tween them. The separation space in 


transmitters varies from 
one-sixteenth of an inch to three-six- 
tenths of an inch. The diameter of the 
electrodes varies in different transmitters 
from the full size of the diaphragm when 


most forms of 


the diaphragin is carbon down to five- 
sixteenths of an inch. 
It is not at present considered good 


practice to lave very large electrodes as 
the resistance of the transmitter becomes 
too low, making it consume too much bat- 
tery current and also presenting diffi- 
culties, due to the packing of the great 
quantity of yranules which is required. It 
is not to be understood that this trans- 
mitter will noi talk loudly and as well as 
the best, but it is a matter of extravagance 


to use three-fourths of an ampere of cur- 
tent when 2 transmitter talking just as 
well may be made, consuming not more 


than one-fift of an ampere. It has been 
the writer’s experience that a transmitter 
vhich will do first-class service on local 
achange work should not take more than 
two-tenths of an ampere if made correctly, 
and for long-listance work it will do the 
best of service with a consumption of from 
thirty to thirty-five hundredths of an am- 
bere, These figures are only for local 
battery instrurnents. Such a transmitter 
need not have the electrodes larger in 
diameter than five-eighths of an inch 
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with a separation of one-sixteenth of an 
inch and granular carbon of the polished 
coal grain variety of a size to pass through 
a screen thirty meshes per inch and too 
large to pass through a thirty-five-mesh 
screen. 

There are various shapes of electrodes 
made of various materials. The material 
may be of any substance which will not 
readily tarnish or oxidize, but is usually 
carbon or gold-plated brass. Carbon is 
the usual and probably better material. 
The face is frequently grooved, pitted or 
otherwise prepared in order to increase 
the area of contact, making a low-resist- 
ance instrument; but the writer prefers 
the plain flat discs polished to a brilliant 
gloss. ‘The material should be homo- 
geneous and hard, and also of great con- 
ductivity. The polishing is especially 
important, as it improves the articulation 
and reduces excessive sensitiveness. It 
also increases the current-carrying ca- 
pacity, making possible the carrying of 
from two to three times the normal quan- 
tity of current without the disagreeable 
frying and sizzling noise so often noticed 
with excessive pressure. This frying 
noise seems to be the result of small arcs 
created either between the particles of the 
granular carbon or between the electrodes 
and the granules, and does not set the 
diaphragm in motion or set up a vibration 
of the granules as has generally been sup- 
posed by some writers. The noise is the 
same exactly as is produced in the are 
light. In addition it will be found that 
if granular carbon be confined loosely in 
a tube and an excessive current is passed 
through it the same sounds are produced 
if a receiver be connected in so that it 
may be heard. That it is a burning of 
some kind may be seen by examining the 
electrodes of a transmitter which has been 
acting in that manner. It will be found 
that there are dark, sooty places burned 
upon it and that probably several 
granules are burned so as to stick tightly 
to the electrode. 

It is not generally known how the elec- 
trodes may be given a high polish. The 
first requisite is to have the carbon per- 
fectly clean both internally and exter- 
nally. If it has been plated on the back 
and soldered to a support, it should be 
cleaned so as to remove all the chemical 
from the plating bath and acid used in 
soldering. This may be done by boiling 
thoroughly for several hours. If the car- 
bon has been soldered with paste or 
handled by the fingers it should be soaked 
for twelve hours in gasoline or benzine to 
dissolve out all the grease, and after com- 
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ing out of this bath it should be thor- 
oughly dried. After this cleaning the 
carbon should never be touched on the face 
by the fingers or anything else that is 
apt to leave a film of grease upon it. 

The carbon disc should first be ac- 
curately faced off so that there will be 
no scratches upon it whatever. If there 
is the slightest scratch or inequality it 
will show up immediately when it touches 
the polishing-wheel. One way to face off 
the dise is by means of a diamond or sap- 
phire tool after chucking the carbon in a 
small and very accurate lathe. Constant 
care must be taken to keep the tools in 
good repair as thev soon get dull. The 
hardest tool steel ever made will not last 
long enough to face one electrode, as the 
edge is ground off immediately. On ac- 
count of the difficulty of keeping the tools 
in repair the following method will prove 
cheaper and works very well: Mount a 
piece of slate slab on a face~plate and face 
off the electrode on this wheel. A con- 
stant supply of water must be supplied or 
the face of the wheel will soon fill up and 
glaze. The electrode should be kept mov- 
ing around the wheel, working all over the 
surface from the centre out and then back 
again, moving the carbon in circle in 
order to wear all parts of the surface of 
the slate equally and that the carbon does 
not become streaked. The slate sooner or 
later will become worn in grooves, and 
also get too smooth, so that every hour or 
so it should be dressed by applying 
another flat slate against its face and 
grinding it down. After having faced 
off the carbon it is thoroughly dried and 
then applied to the polishing-wheel. 

The polishing is done by holding the 
electrode flat against a revolving carbon 
plate, and in a few seconds, if the elec- 
trode has been properly faced, it will 
show a polish equal to glass. The elec- 
trode should be kept moving in polishing 
in the same manner as when facing off. 
Care must be taken in both cases to hold 
it properly flat all the time. It is always 
better to trim the edges smooth and square 
before polishing the face, as it makes a 
much better mechanical finish. The elec- 
trode is chucked up in a lathe and 
trimmed off with a diamond or sapphire 
tool, or a piece of fine emery cloth fas- 


tened to a stick will do, but not so well, 
as any solder is apt to fill up the cloth 
so that it will not take hold. There is 
also the danger of chipping the edges with 
the cloth. 





a 

The total production of domestic cop- ~ 
per in the United States in 1901 was 
268,782 long tons. 
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THE CONSTRUCTION OF TELEPHONE 
EXCHANGES—XL. 


BY A. E. DOBBS. 


THE PORTABLE SET IN INSULATION 
MEASUREMENTS. 

Having already explained the methods 
of obtaining a constant by direct deflec- 
tion, in measuring insulation with instru- 
ments of the reflecting type, we will now 
turn our attention to the more humble 
and commonplace portable set and the 
pivoted galvanometer which accom- 
panies it. 

The pivoted galvanometer, even when 
mounted on sapphire bearings, is not 
quite as sensitive as those of the 
reflecting type, but at the same time it 
is the only one that many exchanges can 
afford to possess, and it can be relied upon 
for all ordinary measurements up to sev- 
eral megohms, and when a measurement 
reaches ten or twenty megohms or higher 
an error of four per cent or five per cent 
even becomes a very small matter. 

Of course where the standard of insula- 
tion is very high, as in a cable having a 
guaranteed insulation of 500 or 1,000 
megohms to the mile (2,500 to 5,000 
megohms per 1,000 feet), a very sensitive 
reflecting galvanometer will be more sat- 
isfactory, but in a small exchange, if the 
average insulation of the lines reaches one 
megohm, it is generally considered 
satisfactory. 

In some exchanges a voltmeter test is 
all that is ever given the lines, and a line 
that, with a battery of seventy-five volts, 
will not give a deflection of more than 
one or two degrees of the scale is passed 
as satisfactory, but this is hardly suffi- 
cient, as, even if the current constant of 
the voltmeter should be as low as 0.0001 
of an ampere for each degree of deflection, 
this would indicate only 750,000 ohms 
for one degree (i= R= 75 + 0.000i = 
750,000), 375,000 ohms for two degrees 
and 250,000 ohms for three degrees de- 
flection, which is too low for the best serv- 
ice, especially in a central battery plant. 
We should take a high standard of insu- 
lation for our telephone exchanges, even 
country exchanges, and resolve to pass no 
line falling below one megohm, which is 
not a difficult standard to attain if 
guaranteed cables are used and tree limbs 
carefully cut away from outside lines, for, 
in these days of long-distance lines and 
load coils, insulation must be good or it 
is liable to make service poor at a very 
important time, and it is well to call to 
mind that old saw about a chain being no 
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stronger than its weakest link. “And 
though,” as an experienced manager once 
remarked to the writer, “the residence 
subscriber who pays the lowest rates, so 
low in fact that he would not seem to be 
entitled to very exacting service, yet we 
have others connected to our exchanges 
who are paying five times as much, and 
some day the man who is paying the 
highest price, and therefore entitled to 
service as nearly perfect as can possibly 
be furnished, is connected with the man 
who pays the lowest, and if the latter’s 
line is not in perfect condition he receives 
poor service just the same as the man who 
pays the lowest rate and dissatisfaction re- 
sults from both ends of that line. There- 
fore, the service furnished our most un- 
important subscriber, who uses his tele- 
phone only two or three times a day, must 
be as good as that given the heavy sub- 
scriber, who uses his line one hundred 
times a day.” I wish this idea could be 
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an error of five per cent or even a litt 
more is of no great moment. : 

When using an outside battery of 
this strength it is best to test each Line 
separately by means of a voltmeter op tele 
phone receiver in order io be gure that 
there are no short-circuits or shor. 
grounds on any of the lines. A precay. 
tionary test of this kind may prevent , 
possible injury to the galvanometer 9; 
shunt coils from a rush of current through 
instruments not intended to carry need 
than half an ampere even for a shor 
time. In any case the keys of the galva. 
nometer should not be held down longer 
than is necessary to take a reading, say, 
two or three seconds. In direct deflection 
tests it is usual to depress thie battery key 
first, holding it down for one minute iy 
order to saturate the dieleciric and cle 
out the static charge that always follovs 
the first inrush of current through the 
cable. Besides this, it sometimes happens 
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Fig. 173.—OBTAINING A CONSTANT-DrrRECT DEFLECTION METHOD. 


impressed upon every owner of an ex- 
change. 

But to return to the subject in hand. 
With a battery of 100 volts and a volt- 
meter having a current constant of 0.0001 
of an ampere, pass no line that gives a 
deflection of more than one degree of the 
scale, which means one megohm with one 
end of the line open and the voltmeter 
connected to earth. It might be said, 
however, that in the testing of new cables 
the standard should be much higher than 
this, and the cable that only shows an 
insulation of one megohm to the mile 
needs attention and should be frequently 
tested to see that its insulation does not 
fall below that figure. 

In Figs. 173 and 174, where the ratio 
arms are balanced at 1,000 to 1 and the 
rheostat 21,110, it is possible to read 
twenty-one megohms by the ordinary 
bridge method with a fair degree of ac- 
curacy by the use of an outside battery of 
from 50 to 100 volts pressure, and in the 
measurement of resistance as high as this 


that a current will not pass a leak in om 
second, but will show quite plainly afte 
being on the line for some time. After 
the cable has become fully charged thi 
galvanometer key may then be pres 
down and a reading taken in two or thre 
seconds. 

By sensibility of the galvanometer # 
meant the resistance through which me 
volt will cause a deflection of one degre 
of the scale. Thus, if a galvanometer his 
a sensibility of one megohm it means thut 
one volt will cause the needic to move ot 
degree of the scale through a resistalt 
of 1,000,000 ohms or that ten volts would 
move the needle ten degrees through tl 
same resistance. This can be expr 
in formule more or less complicated, ba 
the best way is to analyze the problem tl 
it is thoroughly understood, for formule 
are soon forgotten or at least are sur! 
be mislaid at the very time they ™ 
needed most. 

The manufacturer of at least one pot 
able test set guarantees his galvanomet 
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(Figs. 173 and 174) to give a deflection of 
one degree through two megohms with a 
battery of one volt; from this it follows 


yo = 1° through 2, ass. 000 ohms. 
o¢ =10° “ " 
b — 13° ‘“ ‘é ‘cc 

or 
¢ one volt produces one degree deflection 


through 2 1000.0 000 ie. ten volts would 
produce one degree deflection through 
20,000,000 ohms, or fifteen volts one de- 
gree through 2,000,000 x 15 = 30,0000,- 
000 ohms, or !00 yolts one degree through 
2,000,000. x = 200,000,000 ohms. 


Sometimes i!:i< 1s aie in another way 
by saying th me cell will produce a 
certain defle: that an increase in the 


nultiplies the reading by 
‘ls; but every one who 


number of 
the number 
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is obtained; with the somewhat limited 
scale used with galvanometer, the mark- 
ing only extends to fifteen degrees each 
side of the zero line. With one cell in 
use, according to the statement of the 
manufacturer just cited, there should be 
a scale of deflection of about fourteen de- 
grees with 2,000 ohms unplugged in the 
rheostat. 

Now we make a slight change in the 
box. We remove the plug from the stud 
marked “open” in the rheostat which 
opens that set of coils. We also remove 
the plug between G and R’ and place it 
between G and D’ which connects it di- 
rectly with the binding-post D, and to 
line. The stud Gr is connected to ground 
by means of a traveling plug placed in a 
hole left in the top of the stud for that 
purpose. We also notice that the number 
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Fie. 174.—INSULATION BY DrrecT DEFLECTION—PLAN OF BRIDGE, 


has handle! batteries knows that they do 
not always run alike and are not always 
the same, so that the best way is to take 


a voltmeter reading of the cells connected. 


Fig. 173 shows a bridge layout for tak- 
ing the constant of the galvanometer 
through a known resistance. In order to 
do this the ratio arms are entirely dis- 
connected from the circuit, the arm B 
being shor{-circuited completely and the 
A arm entirely disconnected. From the 
arm B connection through X is made to 
the binding-post C, from which the cur- 
rent divides, part going to the galva- 
hometer an‘! part through the shunt box 
in the upper left-hand corner. From this 
hunt box connection is made to the “out” 
and “in” switch to the galvanometer, and 
thence to the rheostat, which can be un- 


plugged up io 21,110 ohms and,.if neces- 
sary, the B arm might also be unplugged 
and its resistance added to that of the 
theostat. 

The consiant is usually taken with one 
ell of battery, and the rheostat un- 
plugged till an easily readable deflection 
from, say, ten degrees to fifteen degrees 


of cells has been increased to the full 
number in the box in order to multiply 
the reading fivefold which will be the 
case provided the cells are all exactly 
alike, and to test this it would be well to 
connect them each in turn when taking 
the constant, as in Fig. 173. If they all 
give exactly the same deflection they are 
all alike, and the reading of one cell will 
be multiplied by that of the number of 
cells. Our shunt box has also been cut 
out of circuit in order to give the scale 
deflections direct, and our circuit is now 
as follows: Battery to Ba key, thence to 
ground, through the plug Ga; from the 
other pole of the battery, through the 
short-circuited arm B to binding-post C, 
through the galvanometer, through the 
small “in and out” switch to the key Ga, 
thence to the stud G and line-post D, the 
line being open at the outer end. 

Now let us see how our constants work 
out on this — 


With the eA shunt one cell should 


give (a) fourteen degrees through 2,100 
ohms in the rheostat, or one degree of 
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deflection = 2,100 x 14 = 29,400 ohms; 
(b) five cells would give fourteen degrees 
through 2,100 x 5 = 10,500 ohms, or 
one would be 10,500 x 14 = 147,0U0 
ohms. 


By removing the ia shunt the read. 


ing of the galvanometer can be increased 
by 100 so that we should have for (a) 
29,400 x 100 = 2,940,000 ohms for one 
degree. For the second example (b) we 
should have 147,000 x 100 = 14,700,- 
000 ohms. 

With fifty cells of battery fourteen de- 
grees of deflection would be 2,100x50x 
100 = 10,500,000 which, multiplied by 
14, would give 147,000,000 ohms as the 
deflection of one degree. 


One hundred cells would, in the same 


-way, make the value of one degree equal 


to 2,940,000,000 ohms or 2,940 megohms, 
while 200 cells would run it up to 5,880,- 
000,000 ohms or 5,880 megohms. As one 
cell of the battery here used is equal to 
about 1.44 volts, 200 cells would have a 
value of about 280 volts, and if it should 
happen that an unexpected short-circuit 
should develop during the measurement, 
there would have to be a demand on the 





supply department for a new galva- 
nometer. 
=>. —— 
Report of the Smithsonian 
Institution. 


The report of the Smithsonian Insti- 
tution for 1901 contains, among other 
valuable articles, the following: “Prog- 
ress of Aeronautics,” by J. Janssen; 
“Lord Rayleigh on Flight ;” “Progress of 
Chemistry in the Nineteenth Century,” 
by Professor W. Ramsay; “Progress of 
Physics in the Nineteenth Century,” 
by Professor T. C. Mendenhall; “Un- 
suspected Radiations,’ by Prince Kro- 
potkin; “Incandescent Mantles,” by 
V. B. Lewes; “Electricity During the 
Nineteenth Century,” by ‘Professor Elihu 
Thomson; “The Century’s Great Men of 
Science,” by Charles S. Pierce. 

jeneosciiiiiiesisinas 

“Standard copper” is composed of any 
kind of stuff that may carry ninety-six 
per cent fine copper, and much of the 
visible supply consists of material carry- 
ing obnoxious impurities. Should some 
high-grade bars be found in stock a 
premium is paid for them. As high as 
thirty shillings premium has been paid 
for Chile bars recently. Standard cop- 
per is the speculative article, and under 


an ordinary contract the seller can de- 
liver any quality of bars, provided they 
contain ninety-six per cent pure, hence 
the premium paid for choice brands. 
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Blondel Oscillograph—New 1902 Type. 


cillograph which M. Blondel pre- 

sented at the last electrical con- 
gress and which promised to be of great 
interest in the study of alternating-cur- 
rent curves. Since that time the instru- 
ment has been constantly improved and 
brought into practical shape, and the new 
form which has been constructed at the 
Carpentier establishment is a very solidly 
built and compact instrument, which is 
admirably adapted for observing all kinds 
of varying electrical phenomena. The 
engraving (Fig. 1) shows the general ap- 
pearance of the oscillograph as it is now 
constructed. The whole apparatus is 
mounted in a compact box (Fig. 2) with 
an arc lamp at one end. Above is a 
ground-glass screen upon which the wave- 
forms are traced by a spot of light. The 
magnet, which will be noted on the left, 
is now mounted in an inverted position. 
It is a permanent magnet and made up 
of six horseshoe pieces. Between the 
poles are placed two similar sets of 
vibrating bands, separated by an iron 
bridge-piece which renders each one an 
independent unit. In this way two wave- 
forms can be taken at once, such as the 
electromotive force and current, and are 
seen on the screen in their relative posi- 
tions. 

One of the main improvements of the 
new oscillograph is the use of a vibrating 
band in place of an iron strip mounted 
on pivots, which was not entirely satis- 
factory, especially for high rates of vibra- 
tion. The arrangement of mounting will 
be seen in Fig. 3; the band is a very fine 
and narrow strip of soft iron about one- 
thirty-second of an inch wide and one 
five-hundredth gf an inch thick, or even 
less. The band is held in a movable sup- 
port which allows it to take a vertical 
position between the poles of the magnet. 
It is stretched on the support between two 
ivory bridge-pieces and is attached at a 
to a sliding piece which moves in a rec- 
tangular groove. The slider carries a rod 
n above, which passes to the top and has a 
nut S on the end. Below S is a spring 
contained in a tube, so that by turning 
the nut the band is stretched more or less 
between the bridges. The band carries a 
small mirror m in the centre. The mirror 
support is mounted in an oil box T of 
ivory, which fits into place between the 
magnet poles and can be turned about by 
the collar D. At P are two iron pieces 
inserted in the cylinder which serve to 


Mi readers will remember the os- 


By C. L. Durand. 


concentrate the field; at L is a lens placed 
in front of the mirror. In this way the 
soft iron piece vibrates without the use 
of pivots or suspension. Each horizontal 
element of the band acts like a small mag- 
net, and the deflections produced by the 
coils accumulate from the extremities to 
the centre of the band, thus increasing its 
sensitiveness considerably. The total de- 
flections indicated by the mirror are pro- 
portional to the current. Owing to the 
properties’ peculiar to* vibrating bands a 
very high frequency is obtained and 
this is further increased by the tension 
which is given to it and by its position 


the lower.screw v and may be turned hori. 
zontally by the endless screw V. Qn the 
left is seen the complete mounting; the 
front coil has an elliptica! Opening ty 
allow the light to pass. Ai M is an aj. 
justable mirror which gives a permanen} 
spot of light to form the base line of the 
curves. 


By using the vibratiny band, \, 
Blondel was able to reach a p riod of 50. 
000 vibrations per second, representing 
the oscillation period proper ‘o the band 
In this case the instrument i: sufficiently 
sensitive, although it may be made much 


more sensitive by using a band iaving 15,. 


























Fig. 1.—BLONDEL OsCILLOGRAPH, 1902 MopEr, INTERIOR VIEW. 


in the magnetic field. Where the wave- 
form contains small irregularities it is 
of course important that these should not 
be affected by the vibration proper to the 
mirror, and the higher this rate of vibra- 
tion the more correctly will the wave- 
form: be indicated. 

The method of mounting is seen in 
Fig. 4. The current coils are generally 
made up of thin copper strip. At PP’ 
are the pole-pieces, built up of laminated 
iron, for concentrating the effect on the 
strip. There are two similar vibrating 
sets separated by an iron partition in the 
centre, thus forming two different oscillo- 
graphs which are quite independent of 
each other; even three sets can be mounted 
in this way. The oil tube T containing 
the mirror may be slid up and down by 


000 to 20,000 vibrations, which will answer 
in most cases where the wav: forms ate 
not too irregular. The sens tiveness it 
the latter case answers to a <isplacemett 
of the spot of light of 100 mil:imetres pt 
ampere on a screen one meire distal 
The use of soft iron pole-picces to col 
centrate the effect gives a hiyh magnet 
intensity to the band, and in fact its 
generally brought to saturation owing to 
its small volume. Tt is found that the | 
band has an advantage in being saturated 
The sensitiveness increases at first whil 
the band is not yet saturated, then d 
creases when the magnetization of t 
piece increases less rapidly than the fel 
strength. The number of vibrations 
tinues to increase, rapidly at first, the 
slowly, as the band becomes satur 
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The results depend in a great measure 


upon the quality of the iron used for the 


band. 
The mirrors must be very small and 


light when mounted on such a thin strip. 
© 
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As the band is enclosed in an oil box it 
is free from rust and well protected. The 
sensitiveness of the instrument may be 
greatly varied by using an iron yoke 
which is placed against the poles of the 














Fie. 2 —BLONPEL OsciILLOGRAPH, 1902 MopEL, MOUNTED IN CASE 





























They hi. now been reduced as low as 0.2 
millime re wide and 0.5 millimetre high, 
with a ‘>ickness of but 0.05 to 0.1 milli- 
‘i: 
. = 
| | 
£ | L 
| | 
ll 
By7e 
| 
| | 
| c | le 
eS | 
D 
| | 
| ] | 
HOE 
i}. 
if 
NY CT) | H 
HWP | 
@ E77 
i: | 
Ll 
| t 
Ua 
H 
i 
4 
Fic. 8.-310NDEL OscrLLoGRAPH, SHOWING 
MetHo» ov Mounting VIBRATING BAND. 
metre, 


Silvered glass or mica is used, 
and the tairrors are fastened to the bands 
with shellac before the latter are mounted. 


permanent magnet and acts as a shunt to 
diminish the strength of the field at the 


poles. 


oor 
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The device will be understood by the dia- 
gram, Fig. 5. S is an are lamp which 
throws a beam of light by means of the 
lens X and shutter F upon the mirror of 
the oscillograph n; this beam is then re- 
flected and passes through the lens I, fall- 
ing on the oscillating mirror m placed 
behind it. The latter is given a to-and- 
fro motion by a small motor. The beam 
of light thus far has two movements, one 
by the mirror n of the oscillograph and 
the other by the mirror m, and the re- 
sultant of the two gives the wave-form 
which is projected above on the ground- 
glass screen P. M. Blondel has devised 
a simple form of synchronous motor for 
working the mirror which has no moving 
contacts. It consists of a fixed armature 
wound with the proper coils, around 
which rotates a permanent magnet sup- 
ported on a pivot. The to-and-fro move- 
ment of the mirror is obtained by a cam 
fixed.to the motor-shaft. During two 
complete periods of the wave the mirror 
must be moved at a continuous rate from 
top to bottom, and during the next period 
it must be able to return so as to continue 


the movement (as will be noticed on the 
p 


Fie. 5. DragraM SHOWING THE ARRANGEMENT OF THE APPARATUS IN THE 
BLONDEL OSCILLOGRAPH. 


To the right of the box will be seen the 
arrangement of the oscillating mirror 
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Fic. 4.—BLonpDEL OscrLLoGRAPH, SHOWING 
THE ARRANGEMENT OF THE MAGNET. 

which gives the to-and-fro motion to the 

spot of light in order to form the wave. 


photograph two complete waves 
thrown on the screen). This is carried 
out by the profile of the cam which is 
such that the mirror has a uniform move- 
ment during two cycles of the wave, and 
the next cycle is occupied by the return 


are 





a , 
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of the mirror, during this time an elec- 
trically operated shutter placed at F cuts 
off the light, so that the eye perceives only 
a continuous trace of the wave. To observe 
phenomena which are not periodic the 
motor is replaced by a pendulum device. 

The lens I is of semi-cylindrical form, 
so that the rays from the oscillograph mir- 
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ror may be concentrated to a point, while 
at the same time making a deflection from 
right to left. The waves are traced on the 
ground-glass screen in the form shown by 
the various photographs, giving two com- 
plete cycles, also the base line which is 
formed by the small fixed mirror which 
receives a beam of light from the are 
lamp. The ground-glass frame is now 
mounted like that of a camera, so that 
a plate-holder may be substituted for tak- 
ing direct photographs of the waves. For 
projection upon a screen the ground glass 
is replaced by an inclined mirror. The 
arc lamp seen on the right of Fig. 1 is 
of an improved form and is regulated by 
hand; it is contained in a removable sheet- 


iron box. The photographs take about 
Oscillograph c 
a { i] 





Pp. S. 
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one second exposure with the are lamp or 
about one-half minute with an incandes- 
cent lamp. 

The value of the oscillograph in the 
study of different phenomena is shown, 
not only by its application to the wave- 
form of alternators and transformers, but 
also by the results which have been ob- 
tained in the study of electrical resonance 
by M. Armagnat, the able electrician of 
the Carpentier laboratory, who is one of 
the prominent workers in this field. He 
has been able to decompose an irregular 
wave into its harmonics by a suitable dis- 
position of variable capacity and _ self- 
induction. By bringing the circuit into 


WS 
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resonance with a given harmonic the latter 
is seen alongside of the original wave in a 
greatly amplified form and the other har- 
monics are suppressed. The electromotive 
force at his disposition gave the form 
shown in Fig. 6, and beside it will be 
noticed a current curve, obtained by using 
a self-induction containing iron, in which 
the irregularities are filtered out. . 
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To obtain the various harmonics of an 
electromotive-force wave such as this, M. 
Armagnat uses a set of condensers which 
may be variably combined, and a self- 
induction formed of two large concentric 


aa 


coils, one of which is turned within the 
other and inclined at any angle. The 
circuit is thus brought into resonance and 
one harmonic after another can be se- 
lected and examined. 

An interesting experiment was the fol- 
lowing: The oscillograph was connected 
in the primary circuit (Fig. 7) while 
the secondary had two condensers CC’ 
separated by a pair of spheres AB. In 
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the first case the secondary circuit is open 
and there is no spark between A and B. 
However, the winding of the transformer 
possesses: a certain capacity which is, of 
course, very small, and the resonance of 
the circuit brings out a harmonic of 
very high period. This is shown in Fig. 
8, illustrating the original electromotive 
force and the current with the small 
harmonics superposed upon it. In the 
second case the spheres are approached 
and a spark passes at intervals. The posi- 
tion of the spark is shown in Fig. 9, which 
represents the same current curve; the 
sparking points are easily observed by the 
abrupt variations of the curve. The 
spheres are then brought into contact, 
which allows the capacity of the con- 
densers to enter into play..Here the small 
harmonic becomes suppressed (Fig. 10), 
anc a harmonic of slower period, which 
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is in resonance with the circuit, becomes 
visible. 

The oscillograph may be used to show 
whether the continuous current of a given 
dynamo has any considerable fluctuations. 
A 120-volt machine was thus tested and 
gave the diagram seen in Fig. 11; below 
is the line of zero voltage, while the total 
height of the wave-line represents the 
main voltage with the fluctuations due to 
the commutator; the variations here are 
considerable. A curious experiment was 
made by M. Armagnat by placing a 
Wehnelt interrupter on an alternating cir. 
cuit. The result is shown in fig. 19, 

Above the line the current was + and 
below it, —. It has been found tliat the 
Wehnelt interrupter works more fayor- 


ably and gives interruptions of a greater 
frequency with a + than with a — cur- 
rent. This is brought out in the curve by 
the fact that the interruptions occur more 
frequently during the positive period than 
in the negative. 


-_——a> 





Recent investigations upon the clectro- 
chemical equivalent of silver seems to 
show that to a certain extent the silver 
deposited by a given quantity of electricity 
is dependent upon the form of volt- 
ameter and upon the conditions under 
which it is employed. The most im- 
portant distributing factor in the ordi- 
nary silver voltameter is the formation 
of a .complex silver ion at the anode, 
which diffuses toward the cathode, nd by 
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its decomposition increases the quantity 
of silver deposited at the cathode. As the 
result of recent investigation, using 4 
improved form of silver voltameter, the 
electrochemical equivalent of silver, 4% 
determined by Lord Rayleigh’s voltameter, 
is at least 0.05 per cent too high, and the 
quantity of electricity associated with one 
gramme equivalent must now be taken 
as 96,580 -coulombs. 
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Notes 


LECTRIC traction continues to be 
i the chief subject from an elec- 
point of view which is 
occupying attention both inside and 
outside of the Houses of Parlia- 
ment. During the hearing of a bill pro- 
the London United Tramways 
‘or numerous extensions of its 
cleetrie tramway undertaking, 
and which is of one main line steam rail- 
way companies vigorously opposed, viz., 
& Southwestern Railway Com- 
latter company’s representatives 
the intention of seriously con- 
sidering the question of electrifying their 
suburban lines, at any rate. The Tram- 
ways company, by the way, had its 
bill passed. A more tangible fact than 


trical 


moted by 
Compan) 
existing 


the Loi 10] 
pany, (hi 
expressed 


this even is the invitation for tenders by 
the Northeastern Railway Company, for 
the conversion to electric traction of some 
forty miles of ordinary standard gauge 


track at present worked by steam loco- 
motives, while another fact of satisfaction 
to electrical people here is the announce- 
ment of the usual four per cent dividend 
on the Central London Railway. In ad- 
dition to all this, the London County 
Council has been successful in getting its 
bill, providing for a shallow tunnel tram- 


way, passed through the House of Lords. 


Having been passed by the House of Com- 
mons, the bill practically only awaits 
royal assent, which is tantamount to say- 
ing that it has passed into law. It will be 
remembered that this bill was the out- 
come o! a visit to the United States by the 
council's tramway manager and electrical 
engineer, subsequent to the visit by the 
council's consulting electrical engineer, 


Professor A. B. W. Kennedy, some years 





back. he London County Council has 
also recently had another bill passed 
authorizing the construction of a large 
additional mileage of conduit tramways 
so that eventually London’s mode of trac- 
tion will be on very American lines. 

The clectrie tube railway bills have, 
after passing the House of Lords, been 
transferred to the committee rooms of the 


Hous of Commons, and here again great 
Interest is being manifested in the strug- 
gle between Messrs. Yerkes and Morgan. 
All the same details are being gone into 
over again, and at present but slight 
modifications have shown themselves in 
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from Great Britain. 


(By Our Special Correspondent.) 


the proposals of these two gentlemen, 
although the legal artifices on the part of 
each gentleman’s counsel to damage each 
other’s prospects are as amusing as they 
are ingenious. One fact in connection 
with this matter, which is received by dif- 
ferent people with different feelings, is the 
reiteration on the part of Mr. Yerkes that 
this idea of his to revolutionize railway 
traveling in London is to be his last “act” 
in this world, and with the object of con- 
vincing any committee before which he 
may be giving evidence that his intentions 
are strictly bona fide, he emphasizes the 
point that no man desires to leave this 
mortal sphere with a bad reputation, 
which reputation is usually a measure of 
the success of his final enterprise. How- 
ever all this may be, the committee in 
question do not seem at all likely to con- 
clude its work on these bills for some 
days and possibly some weeks yet. 





The Manchester corporation, which in 
cooperation with several neighbors at one 
period was applying to Parliament for 
powers to work a joint telephone system, 
has had a long report submitted to it by 
its telephone committee upon a visit which 
has been made to the Glasgow undertak- 
ing, which, by the way, made a profit of 
£434 during its first year of working, 
upon a revenue of £38,000. It is being 
said that this is an insignificant amount 
to what it should have been, but the un- 
dertaking is not working at its full ca- 
pacity as yet. The Manchester report 
says that the number of subscribers to the 
Glasgow system is over 7,000, of which 
over 5,009 are actually connected. The 
National Telephone Company has 8,000 
subscribers in the Glasgow area, and about 
forty per cent of the corporation custom- 
ers also subscribe to the National com- 
pany. The corporation claims that its sub- 
scribers are being saved £25,000 a year 
by reason of its reduced fees. The Man- 
chester committee recommended that ap- 
plications should be made by Manchester, 
Stockport and Salford for concurrent tele- 
phone licenses, and after some discussion 
at a council meeting this was agreed to. 
In opposition to this, however, a property 
owners’ association in the district has 
petitioned that a vote of the ratepayers 
should be taken before anything: of a 
definite nature is carried out. 










At Tunbridge Wells a small profit of 
£130 has been made upon the municipal 
telephone system during the first year of 
its working. There are now 700 connec- 
tions to the municipal exchanges. 





Mr. Done Sinclair, who has been en- 
gineer-in-chief to the National Telephone 
Company for some years, has taken the 
post of general manager to the British In- 
sulated Wire Company. 





Mr. A. A. Voysey, the electrical en- 
gineer to the city of London, recently is- 
sued his annual report upon electrical 
supply during 1901. Altogether some 
eleven and one-half millions of units were 
sold by the two companies now supplying, 
and since 1895 the average price has fallen 
from 714d. to 414d. per unit, the increase 
of consumers during that period being 
nearly 8,000. There are now 508 public 
street arc lamps in use. 





The paper upon double-current gener- 
ators read by Mr. E. T. Ruthven-Murray 
before the Municipal Electrical Associa- 
tion at the beginning of this month, has 
since elicited the fact that we are not with- 
out a practical application of these ma- 
chines in Great Britain, as they have been 
working for some time in the works of the 
British Electric Plant Company, of Alloa, 
Scotland, from which the municipality of 
the Scotch burgh is supplied. A 
article upon the mains and are lighting 
of this installation appeared in a recent 
issue of the ELectricaAL REvIEw. 


short 





From all reports it appears that good 
business was done at the Tramways Exhi- 
bition in London, which closed on the 
twelfth of July. The promoters state that 
from every point of view a great success 
has been achieved, and no doubt an effort 
will be made to hold it more frequently 
and for a longer period in future. 





The British association meeting this 
year will be held in Belfast. The meeting 
takes place during the first week in Sep- 
tember and the arrangements are now 
well in hand. 





Electric traction still continues to at- 
tract most attention in electrical circles 
on this side. One interesting detail has 
cropped up recently by reason of the 





342 


many summonses which are being issued 
against electric tramway undertakings for 
running their cars at a greater than the 
regulation speed, and that is in respect of 
speed indicators. The Board of Trade 
tramway regulations stipulate that speed 
indicators shall be fitted to all electric 
cars, but as a matter of fact there is no 
such thing in our markets, and so the 
tramway people get fined for not com- 
plying with a regulation which it is im- 
possible to adhere to. 





With regard to the electrification of a 
certain mileage of the Northeastern Rail- 
way, it is specified in the tenders 
asked for that the speed shall be 
twenty-two miles an hour, the trains 
to consist of two motor coaches and 
one trailer. At first there are to be 
forty-seven trains, and the miles of track 
to be converted, forty-one. The third-rail 
system is to be adopted, the working press- 
ure being 650 volts, but power will be 
taken from the Newcastle Electric Sup- 
ply Company’s large power in the neigh- 
borhood at 6,000 volts. The trains are 
to be ordinary compartment ones, and not 
corridor carriages as adopted on all elec- 
tric railways hitherto in Great Britain. 
In view of the evidence given this year 
before the committees on tube railways, 
the Northeastern company is likely to 
experience some difficulty in finding a 
maker willing to guarantee twenty-two 
miles an hour. 





After a lengthy enquiry, the inquest 
upon the unfortunate victims of the fire 
at the General Electric Company’s works 
a short time ago has been concluded, and 
the result can hardly be any great satis- 
faction to the company. From a careful 
study of the evidence it is abundantly 
clear that had the private fire brigade, 
composed of the workers, been maintained 
in anything like an efficient state, no loss 
of life need have occurred, but the chief 
of this said amateur brigade simply bolted 
for his own safety at the first sign of 
danger and left the poor young girls to 
their fate. A ladder which led to the 
roof for use in case of fire does not appear 
even to have been in its place. In the 
end the General Electric Company was 
“legally” blamed for the catastrophe, and 
it is all a matter of opinion as to the fine- 
ness of the line which can be drawn be- 
tween legal and criminal in such matters. 





Beyond mere small parcels nothing ap- 
proaching goods traffic has even been com- 
menced on electric tramways in this coun- 
try up to the present. 


In the Potteries 
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district, however, where the British Elec- 
tric Traction Company has an extensive 
network of electric lines, goods traffic, 
pure and simple, has been inaugurated, 
and it is likely to be extended in other 
parts. Another large electric traction 
concern, the South Lancashire Electric 
Traction and Power Company, is in an 
admirable district for such a means of 
revenue, and in all likelihood similar 
methods will be adopted. In this district 
even now a system of steam motor cars 
is in contemplation for such intermural 
traffic, and this alone suggests large pos- 
sibilities which ought to be taken to heart 
without delay by the electric tramway 
concerns. 





So much has been written about the 
underground railways in London during 
the Parliamentary session that I will do 
no more than to report progress up to 
date. The scheme which Mr. Morgan has 
come forward with has to be postponed 
for consideration by the House of Com- 
mons until October, owing to lack of time. 
In the meantime Mr. Yerkes gets the short 
line he wanted for linking up the north 
and south of London, but inasmuch as 
Mr. Morgan’s proposal hardly competes 
with the other from the point of view of 
following the same route the general im- 
pression is that his scheme will also pass 
into law. Another little “tube” matter 
worthy of mention here,that of the Water- 
loo & City Railway, which gives a direct 
communication from Waterloo under the 
River Thames into the city, has turned 
a deficiency last year of over £1,500 into 
a dividend of three per cent and a credit 
balance of £458. The Liverpool Over- 
head Railway also pays its five per cent on 
preference shares, and the general con- 
sistency of the dividends from electric 
railway enterprise should enable investors 
to deal in such shares with a little more 
ease of mind in the future. 





The Bath corporation has struck out in 
a new line, even in the municipal tenden- 
cies of present-day Great Britain. It has 
decided to spend £300 on electric baths 
and to experiment with electric radiators 
for heating them. A similar experiment 
is to be tried at St. Bartholomew’s Hos- 
pital, in London, in connection with the 
workers in the lead industries in the Mid- 
lands, it being thought that the suffer- 
ings entailed by such work can be con- 
siderably alleviated thereby. A fine equip- 
ment is being installed, and under the 
supervision of Dr. Lewis Jones, the 
talented chief of the electrical department 
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of that hospital, no doubt good work will 
be accomplished. 





Some idea of the magnitude of the 
London County Council’s electric tram. 
way system in London may be svathered 
from the fact that it has been resolved 
to spend £981,497 for the reconstruction 
of the Westminster to Tooting line, the 
establishment of the Greenwich power sta- 
tion with its attendant substation, and 
a temporary power station at Lough- 
borough. In addition to this another 
£152,000 is to be spent in erecting car 
sheds, and £31,000 is to be spent on addi- 
tional land on the ‘same convection. 
Among other matters, the council algo 
has under consideration a system of me- 
chanical traction in connection with its 


fire brigade. 





A good deal of interest is now being \ 
evinced in the accounts of the firs! com- : 


pleted year’s working of the municipal 
telephone undertakings at Glasgow and 
Tunbridge Wells. The anti-municipal 
advocates are chiefly concerned «nd, of 
course, are not lacking with an argument. 
In spite of this, however, the published 


accounts are not quite as clear to an im- ' 


partial mind as they might be, esjccially 
with regard to paying off loans granted by 
the Local Government Board, but apart 
from this there can be no doubt that mv- 
nicipal telephony has been the means of 
considerably decreasing the subscriptions 
and thereby benefiting the subscriber, 
whether at the expense of the ratepayers 
or not really remains to be demonstrated. 





The Wellington, New Zealand, munici- 
pality some time go advertised for a city 
electrical engineer and subsequently ap- 
pointed an Englishman in the person of 
Mr. W. R. Wright, who was at the time 
in the employ of an English municipality. 
Whether this be cause and effect | know 
not, but it is now announced that tenders 
for the plant at Wellington are to be in- 
vited from English firms, and Mr. Wright 
is coming to London to see the matter 
through. 





Now is the period of the issue of the 
half-yearly accounts of commercial w- 
dertakings, and a perusal of these for the 
steam railway companies reveals the same 
complaint which has been existent for a 
number of half years now. With the 
Great Northern Railway Company there 
was a falling off in the passenger receipls 
of over £5,000, put down to electric tram 
way competition, especially in Yorkshire, 
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and the Lancashire & Yorkshire com- 
pany has noticed a similar drought. It 
is to be feared that this is the only per- 
suasion that will induce such companies 


to seriously consider electric traction for 


their lines. 
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Some “inspired” newspaper paragraphs 
are going about anent wireless telephone 
experiments over long distances, under- 
ground, by means of the Armstrong- 
Ohrling patents, which a little time ago 
were being rather badly cut up by the 
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technical press owing to the inventor's 
aversion to a thorough inspection of the 
apparatus. It is now stated that the 
£175,000 capital of a company soon to be 
formed has been subscribed privately. 
London, August 30. A. W. 


The London County Council’s Conduit Tramways. 


three photographs pre- 
h this short article are 
iews of the roadwork 
which is now being busily pushed forward 
vith the London County 
f conduit electric tram- 
of London. In London 
hin the area covered by 
nment Act of 1900, this 
ot at anything approach- 


WO of the 
sented wi 


typical 


in connection 
Council’s sysi 
ways in the 

proper, that 1 
the London | 
is the first ai 














THe Lonpx 


+, ENGLAND, County CouNCcIL’s 
{onpuIT TRAMWAYS. 


ng mechai'2! traction on a large scale 


(there have boon several short lengths of 
cable track ith north and south of Lon- 
don), and +. operations of the London 
County Council are being watched with 
tremendous nterest, only a very few 
miles of the London United Electric 
Tramways Company’s system being 
Within the a:!:ninistrative county of Lon- 
don. , 

In the matter of expert advice, the 


council has 7) 
on this side. 
three years avo 


ably the best that we have 
Some two and one-half or 

Professor A. B. W. Ken- 

‘| as consulting engineer 
and subsequently made a visit to the 
United States for the purpose of report- 
mg upon the best system of electric trac- 
ton to fit in with the circumstances of 
harrow streets and congested traffic. The 


nedy was retai: 


result of his report was the adoption of 
the conduit system as affording the fewest 
objectionable features. A short time 
afterward, the middle of the year 1900, 
the first tramways exhibition ever held in 
London, or even England, was opened, 
and the Westinghouse Electric and Manu- 
facturing Company had on view a length 
of conduit tramway in actual operation. 
This exhibit was, at the close of the ex- 
hibition, bought by the council for ex- 
perimental purposes, and the final result 
was a modified conduit devised by Pro- 
fessor Kennedy. Since then things have 
moved along with great speed. The 
council appointed Mr. J. H. Rider, then 
lighting and traction engineer at Ply- 
mouth, to be its electric tramways en- 
gineer, who has since been hard at work 
in the interests of the council. 

At the present time the whole of the 
track equipment for a number of miles 
of lines, now being worked by horses, has 
been ordered, and all the plate-laying 
work has been contracted for with Messrs. 


tract for the cast-iron yokes and road- 
boxes to the Anderson Foundry Company, 











THE Lonpon, ENGLAND, County CoUNCIL’s 
ConpDuIT TRAMWAYs. 























1,500-Kitowatrt GENERATOR FOR LONDON, ENGLAND, County CounciL’s TRAMWAY SysTEM. 


J. G. White & Company’s London house, 
which, by permission, have sublet the con- 


of Glasgow, Scotland. For the purposes 
of the cables in connection with these 
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lines, too, 1,000,000 stoneware ducts are 
on order. In addition to this, however, a 
contract for 100 cars has been placed with 
Messrs. Dick, Kerr & Company, of Lon- 
don, with the stipulation that the plow 
devised by Messrs. J. G. White & Com- 
pany shall be fitted, a plow which is 
already at work in Paris. The seating 
capacity of these cars is sixty-six pas- 
sengers, thirty-eight outside and twenty- 
eight inside. A reversed stairway will be 
employed, which has the effect of giving 
greater space for a few more passengers 


outside. The electrical equipment will 


ELECTRICAL REVIEW 


be on English standard lines, with series- 
parallel controllers, ete. 

Messrs. Dick, Kerr & Company also 
have the order for the equipment of the 
power-house for these tramways. This in- 
clude two 1,500-kilowatt, continuous- 
current generators driven by Ferrante 
engines at 150 revolutions per minute, two 
1,500-kilowatt, three-phase generators 
also driven by Ferrante engines, one 700- 
kilowatt motor-generator, and a number 
of 350-kilowatt motor-generators and 
other small plant. The photograph of the 
dynamo herewith, although not being 
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given as one of the actual London 
Council machines, is a standard contin 
ous-current type turned out by the Tne 
lish Electric Manufacturing Company F2 
whose goods Messrs. Dick, Kerr & . 
pany are sole selling agents, and it i 
typical of what will be eventually installa 
as far as the continuous-current Ma. 
chinery is concerned. 

At the present stage of the constructio, 
work it is impossible to give any further 
particulars, but sufficient has been said 
to indicate the lines upon which London 
is being equipped with electric tramways 
The large proportion of purely Britis 
machinery being ordered is also not. 
worthy. 


The Electric Lighting of a Scotch Museun, 


N INTERESTING electric lighting 
installation has recently been put 
into operation at the Edinburgh 

(Scotland) Museum of Science and Art 
in which no less than four distinct 
methods of lighting have been utilized, 


round to bring the lamps over the gallery 
for cleaning purposes. Another, seventy- 
two inverted arcs are employed for light- 
ing the floors throughout the whole of the 
buildings and in connection with these 
are lamps are four and one-half feet 





ELECTRIC ILLUMINATION OF THE GREAT HALL OF THE EDINBURGH, SCOTLAND, MUSEUM 
OF SCIENCE AND ART. 


viz., ordinary ares, inverted arcs, incan- 
descent and Nernst lamps. For the pho- 
tograph and information contained in 
this short account I am indebted to 
Messrs. Buchan & Hogarth, of Edin- 
burgh, who have been responsible for the 
design of the work, acting under orders 
from his Majesty’s board of works. 

In the Great Halls, one of which is 
shown, ninety-two 10-ampere Crompton 
are lamps are erected, hung on specially 
designed brackets which can be swung 


diameter concave reflectors, and an ab- 
sence of shadow is claimed as the result. 
In addition, some 600 ordinary. incandes- 
cent lamps light the workshops, stores, 
offices, ete. 

The Edinburgh corporation supplies the 
necessary current through two-pole serv- 
ices for the lighting to main distributing 
boards, whence distribution is made to 
thirteen subdistributing boards. The 
large gas ring in the centre of the large 
hall is to be removed, and it is 


noteworthy that the estimates shoy 
that some 40,000 candle-power of 
gas lighting can be replaced }y 
an electrical installation of more tha 
double that capacity at about. half th 
cost of upkeep annually. Many of th 
valuable machinery models are also to k 
put into electrical operation, and seven! 


other applications of electricity for wor 
shop and heating purposes are conten 
plated. 


—— +e 





The new regulations concerning tl: 
matriculation examination of the Londw 
University are now available, and can k 
obtained on application to the registrar 
of the university, at the Imperial Ins 
tute. It will be remembered: thi 
under these regulations Latin will w 
longer be a compulsory subject, and me 
chanics may be substituted for it. Thi 
will be a great boon to engineers ww 
wish to take the university degree, aul 
who find their recollection of Latin it 


sufficient to meet the requirements of the 
university. 








It has been suggested that the wir 
telegraph offers a means of enablit 
Greenwich or other astronomical tit 
being sent to ships at sea for the comt 
tion of their chronometers and the fil 
ing of their longitude. Distinct signi 
have already been transmitted from by 
land to America, and these are all thit! 
necessary for communicating time hi 
certain hours of the day or night, for# 
ample, 1 P. M., a series of wireless sig 
perhaps ten or twenty, at intervals of 0 
second, might be sent from Greenri 
far and wide as an extension of the - 
ball signal which now serves for i 
in the Thames and the Downs. By in 
national regulation these times 
could be protected from other wire 
signals. 
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Across the Alps in an Automobile. 


Mr. Charles J. Glidden, former presi- 
dent of the Erie Telephone Company, 
with his wife and Mr. and Mrs. Dudley E. 
Waters, of Grand Rapids, Mich., recently 
da 4,000-mile European tour in 
an automobile. An experienced chauffeur 
accompanied them. A photograph of the 
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International Association of Municipal 
Electricians. 


The seventh annual convention of the 
International Association of Municipal 
Electricians will be held in Richmond, 
Va., October 7, 8 and 9, 1902. The pro- 
gramme is one of unusual interest to mu- 
nicipal electricians, and in fact to every 




















AuTomeriLe Tourrne Party, MAK«inc Four-THoUSAND-MILE TRIP IN SIxTEEN-HorsE-PoWER 


Napier. 


OF THS COLISEUM. 


party taken in Italy is reproduced on this 
page. ‘lhe automobile is a sixteen-horse- 
power Napier. 

They traversed the Arlberg, Brenner, 
Aprica and St. Gothard passes, the latter 
a snow-storm. Mr. Glidden states that 


the temperature there was so low that it 
froze the gasoline, so that it was necessary 
to come down to Andermatt without 
power. 


TAKEN BY PERMISSION OF THE LORD Mayor oF V#ERONA, ITALY, IN THE ARENA 


practising electrician in the country. The 
discussion of the various papers will no 
doubt be varied and of great interest and 
value to every one present. The papers to 
be presented are as follows: “Municipal 
Inspection and Control,” Walter M. 
Petty, superintendent fire telegraph, 
Rutherford, N. J.; “Relation of Electrical 
Interests to Other Branches of the Mu- 
nicipality,” Captain William Brophy, 
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Boston, Mass. ; “Classifying of Records of 
Electrical Departments and Standard 
Specifications for Supplies and Con- 
tracts,’ Edward F. Schurig, city elec- 
trician, Omaha, Neb.; “Report of Com- 
mittee on Rules for Electrical Inspection 
and Control, Especially with Reference 
to the Occupancy of Streets,’ Morris W. 
Mead, superintendent bureau of elec- 
tricity, Pittsburg, Pa.; “The Telephone 
Service in Connection with Fire and 
Police Signal Systems,” Jerry Murphy, 
superintendent police telegraph, Cleve- 
land, Ohio; “Electrical Government,” 


A. S. Hatch, assistant superintendent 
public lighting commission, Detroit, 
Mich.; “Joint Use of Conduits,” Charles 
F. Hopewell, city electrician, Cambridge, 
Mass. Mr. Hopewell will also give his 
illustrated lecture of “Fire and Police 
Telegraph.” 

The headquarters of the association will 
be at Murphy’s Hotel, where officers and 
committees will be in attendance to see 
to the welfare of the members and guests. 


——__-> 


The Hagneck Installation. 





Light and power are delivered by the 
Actiengesellschaft Elektricitaéts, Hag- 
neck, Switzerland, station under the fol- 
lowing conditions: 

TARIFF FOR INCANDESCENT LAMPS. 

10C.-P. 16C.-P. 2C.-P. 32C.-P. 


Fes. Fes. Fes. Fes. 
More than 1,000 hours 
per year........... 13.50 21 33 42 
400 to 1,000 hours per 
JOOP. coc ccccccccccce 10.50 16 25 32 
400 hours per year... 7 10.50 16.50 21 


With motors, mini- 
mum rate.......... 2.0 4.50 7 9 


Rate for use, 0.35 Fe. per kilowatt- 

hour. 
TARIFF FOR ARC LAMPS. 
Pressure about 35 volts. 
135 Fes. per year and per lamp of from 10 to 12 amperes. 
180 “ Tt “ Ld 15 * 17 +“ 
225 “ “ oe “ 20 “ 22 “ 
TARIFF FOR ELECTRIC MOTORS. 


Class A, applicable to motors operated 
eleven hours per day. 

h.-p., Fes. 270 per h -p. and per year, Fes. 27.00 

One to 100 horse-power and more ac- 
cording to contract. 

Class B, applicable to motors operating 
continuously day and night. 

The prices mentioned above, with an 
increase varying up to thirty per cent, 
according to the duration of the work. 

Class C, applicable to motors operating 
only during the day, and not during the 


hours of lighting. 

The prices given above with reduction 
of thirty per cent. 

Class D, applicable to motors not in- 
cluded in the former classes—motors 
operating with great changes of load, 
railway motors, etc. Special agreements 
are made in each case in consideration 
of the character of the work. 
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Electrotherapeutics at the World’s 
Fair of 1904. 

What will probably go down into his- 
tory as one of the most important and en- 
joyable conventions of the American 
Electrotherapeutic Association closed on 
September 4. The convention assem- 
bled at the Kaaterskill Hotel, Catskill 
Mountains, on September 2, and every- 
thing combined to make the setting of the 
meetings all that could be desired. The 
papers on the treatment of cancer by the 
X-ray attracted the burden of attention 
and brought out most interesting, perti- 
nent and profitable discussions. There 
were, however, a number of most valuable 
papers read which bore upon other phases 
of the electrotherapeutics; in fact so 
comprehensive was the programme that 
each session had a new attractiveness, 
and, as a result, the readers faced large 
audiences at all times. 

Among the important matters consid- 
ered by the convention was the place to be 
given to electrotherapeutics at the World’s 
Fair of 1904. The subject was presented 
to the convention through the president 
by recommendation of the executive com- 

* mittee, and a very animated discussion en- 
sued. The trend of the discussion showed 
that the members were greatly interested 
in having a true picture of what is being 
accomplished in electrotherapeutics along 
strictly scientific lines presented for the 
criticism of the world. There was a strong 
feeling that too much light can not be 
thrown upon electrotherapeutic methods ; 
that no effort is too great which will 
stimulate the medical and electrical pro- 
fessions to earnest search after truth; that 
every effort must be made to instil confi- 
dence in that which is good and brand 
with its proper mark all charlatanism. 
At the close of the debate, by unanimous 
vote of the convention, the following reso- 
lution was passed : 

Wuereas, There is to be held in the 
city of St. Louis, in 1904, an exposition 
of the arts and sciences of the world, as an 
expression of our advanced civilization ; 
and 

WuereEAs, We understand that the 
provisions to be made for the exhibit of 

the progress of electricity will be ade- 
quate and feel that electrotherapeutics are 
deserving of special recognition ; 

Resolved, That the American Electro- 
therapeutic Association heartily com- 
mends and supports the plans that have 
been inaugurated for organizing an elec- 
trotherapeutic exhibit commensurate with 
the dignity and importance of this branch 
of electricity. 

There was a strong sentiment ex- 
pressed in the discussion of this resolu- 
tion in favor of the association being rep- 
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resented at the exposition by an appro- 
priate exhibit of the work which it has 
accomplished, and to further the project 
and to lend such assistance as may be pos- 
sible to the department of electricity in 
arranging for the general electrothera- 
peutic exhibit at the exposition by vote 
of the convention, the president of the 
association was empowered to appoint a 
special committee of the association on 
electrotherapeutics at the Louisiana Pur- 
chase Exposition. 

Professor W. E. Goldsborough, chief of 
the department of electricity at the ex- 
position, was present at the convention, 
and by invitation of the president ex- 
plained the plan and scope of the exposi- 
tion and the immensity of this inter- 
national undertaking. His address was 
received very warmly by the members, 
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fair to date is 1,142 acres. The total 
funds to date, including the state and 
government appropriations, are $20,099. 
000. ‘The United States Government ap 
propriations include $5,000,000 for 
general fund, $450,000 for a building: 
$800,000 for exhibits; $40,000 for an 
Indian exhibit, $8,000 for a life-saving 
station ; $250,000 for a Philippine exhibit 
to be paid from the insular treasury, 
The city of St. Louis has appropriatea 
$5,000,000, and the citizens of St. Lonis 
have subscribed $5,000,000. The state 
of Missouri has appropriated $1,000,000, 

Twenty-three states ani! territories 
have made appropriations, ‘he largest, 
next to Missouri, being the {llinois ap 
propriation of $250,000. GOrhers are as 
follows: Arizona, $30,000; Arkansas, 
preliminary, .$30,000 ; Colorado, $50,000; 
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LovIsIANna PurRcHASE EXxposITION— GROUND PLAN REVISED TO FEBRUARY 1, 1902. 


and a strong sentiment developed in favor 
of holding the 1904 meeting of the asso- 
ciation in St. Louis. 
a 
The World’s Fair, St. Louis, [lo., 
1904. 

The accompanying diagram gives a 
partial idea of the layout of the different 
buildings in. the proposed fair grounds 
for the Louisiana Purchase Exposition, 
to be held at St. Louis, Mo., 1904, 
commemorating the centennial of the 
purchase of the Louisiana _ territory 
by the United States from France. 
Dedication of the grounds and_build- 
ings of the fair will be held with 
fitting ceremony on April 30, 1903, 
the centennial anniversary of the pur- 
chase, and the exposition will open one 
year later. The price paid for the 
Louisiana territory was $15,000,000, and 
the land acquired was about 1,000,000 
square miles—more than double the 
area of the United States at that time. 
The total area of land acquired for the 





Georgia, $50,000; Indian Territory, pri- 
vate subscription, $100,000; Iowa, $125, 
000; Kansas,- $75,000; Maryland, $25, 
000; Massachusetts, pending, $25,000; 
Minnesota, $50,000; Mississippi, $50, 
000; New York, $100,000; Ohio, $75, 
000; Oklahoma, $20,000; Pennsylvania, 
$35,000; Porto Rico, $20,000; South 
Carolina, preliminary, $2,500: South 
Dakota, $33,000; Texas, private sub- 
scription, $250,000; Washing‘on, pre 
liminary . private subscription, $10,000; 
Wisconsin, $25,000. The. large exhibit 
buildings will be fifteen in nuiiber, and 
the approximate area of spac in all 
buildings will be 200 acres, or 8,700,000 
square feet. The main group of build- 
ings are arranged in the form of a fan, 
the art palaces forming the apex at the 
southwest. 
upon the Grand avenue, at the north- 
west corner of the grounds. ; 

The President on July 1, 1502, issued 
a proclamation, in accordance with the 
act of Congress, announcing to the world 
the postponement until May |, 1904, 
of the opening of the Louisiana Pur: 
chase Exposition. 





The main entrance is to be: 
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September 13, 1902 


The American Electrochemical 
Society. 
The second general meeting of the 
\merican Electrochemical Society will be 
held at Niagara Falls, September 15, 16, 
1; and 18. The headquarters of the so- 
ciety will be at the International Hotel. 
The mornings will be devoted to the read- 
ing of the papers, and the afternoons and 
evenings to social meetings. Members 
and guests are requ sted to register and 
as soon after arrival 
will be given to all 
sianding, and to appli- 
ants for membershiy who have deposited 
‘» cial badges will be 
_ who must be intro- 
While the local com- 
ted its arrangements 
stood that visits will 
aber of installations 
» electrochemists. A 
: been appointed, and 
invited, and it is 

i attend. 


recelve their badges 
Badges 


as possible. 
members in goo 


an initial fee. 
provided for g" 
duced by a mem 
mittee has not ¢ 
in detail, it is u 
be arranged to 
of especial inte 
ladies’ cominit te 
ladies are co 
hoped that ma 


The prograiii¢ as announced is as 
follows: 

Monday morving, September 15, at 
nine o’clock---Miecting of board of di- 
rectors at lnternational Hotel. Ten 
vedock—Readii and discussion of the 


fillowing pa} Francis A. J. Fitz- 
gerald, Niaga i Falls, N. Y.: “Note on 
Testing Carbo Mlectrodes ;” twenty min- 
utes. Professor J. W. Richards, Ph. D., 
Lehigh University, Bethlehem, Pa.: “Ef- 
ficiency of I:iccivie Furnace Operations ;” 

P. G. Salom, Philadel- 
‘ditional Notes on Lead 


twenty minu! 
phia, Pa. : 


Reduction; {icon minutes. Alfred T. 
Weightman, iagara Falls, N. Y.: 
“Cathodic Ri iuction;” thirty minutes. 


Professor Kaiionberg, Ph. D., University 
of Wisconsin, Madison, Wis. : “Differences 
of Potential {tween Metallic Cadmium 
and Solution: of Cadmium Iodide in 
Various Solyiyis;” seven minutes. 

noon, September 15, at 
‘nispection of power-house 
Mails Power Company and 

chemical works, to be ar- 
nnged by th- local committee, starting 
trom the International Hotel. 

Monday e\cning, September 15, at 
Sven o’clock— Reception in the parlors 


Monday a 
2.30 o'clock 
of Niagara 
visits to elec 


of the International Hotel. <A_ ladies’ 
Committee will cooperate. Eight o’clock 
Banquet fo: members and ladies, fol- 


lowed by a hall 
Hotel, 

Scene morning, September 16, at 
#30 o'clock, in the auditorium of Natural 


at the International 
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Food Company’s building—Reading and 
discussion of the following papers: Mr. 
R. 8. Hutton, Owens College, Manchester, 
England: “The Fusion of Quartz in the 
Electric Furnace ;” twenty minutes. Mar- 
cus Ruthenberg, Philadelphia, Pa.: “De- 
velopments in Electrometallurgy of Iron 
and Steel;” thirty minutes. Professor 
H. T. Barnes, Ph. D., McGill University, 
Montreal, Canada: “Theory and Prac- 
tice of Continuous Flow Calorimetry ;” 
thirty minutes. Carl Hering, Philadel- 
phia, Pa.: “An Apparent Electrochem- 
ical Paradox ;” ten minutes. C. J. Reed, 
Philadelphia, Pa.: “Some Phenomena of 
Electrolytic Conduction ;” thirty minutes. 
Professor Henry S. Carhart, LL. D., Uni- 
versity of Michigan, Ann Arbor, Mich.: 
“The Nickel Concentration Cell;” ten 
minutes. Professor W. E. Goldsborough, 
La Fayette, Ind.: “Electrochemistry at 
the World’s Fair, St. Louis;” thirty min- 
utes. 

Tuesday afternoon, September 16, at 
2.30 o’clock—Visits to works and places 
of interest, to be arranged by the iocal 


committees, starting from the Inter- 
national Hotel. 
Tuesday evening, September 16— 


Special searchlight trip on the Niagara 
Gorge Railway. 

Wednesday morning, September 17, at 
9.30 o'clock, in the music room of the 
International Hotel—Reading and dis- 
cussion of the following papers: Arvid 
Reuterdahl, Providence, R. I.: “The 
Electronic Hypothesis and Its Applica- 
tions ;” thirty minutes. Professor John 
Langley, Ph. D., Cleveland, Ohio: “Elec- 
trochemical Polarization ;” twenty min- 
utes. Hugh Rodman, Philadelphia, Pa.: 
“Storage Battery Invention;” ten min- 
utes. Woolsey McA. Johnson, New 
Brighton, 8. I, N. Y.: “The Electrolytic 
Dissolution of Soluble Metallic Anodes ;” 
ten minutes. C. W. Volney, Ph. D., Key- 
port, N. J.: “On the Electrolysis of 
Sodium Nitrate and the Composition of 
the Developed Gases.” 

Wednesday afternoon, September 17, 
at 2.30 o’clock—Excursion and picnic to 
Dufferin Islands, in Queen Victoria Park. 
The house and grounds of the Niagara 
Falls Country Club will be open to mem- 
bers for golf, tennis, ete., and may be 
reached by trolley from the hotel. 

Thursday morning, September 18, at 
9.30 o’clock—Reading and discussion of 
the following papers: D. H. Browne, 
Cleveland, Ohio: “Pumps and Other Ac- 
cessories in Electrolytic Plants;” fifteen 
minutes. Professor G. B. Frankforter, 
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University of Minnesota, Minneapolis, 
Minn.: Subject to be announced. Titus 
Ulke, Sault Ste. Marie, Ontario, Canada: 
Subject to be announced. Several other 
papers are expected. 

The local committee is as follows: 
Charles M. Hall, chairman; E. G. Ache- 
son, Charles E. Acker, Frederick M. 
Becket, George F. ‘Brindley, Charles 
Welles Coit, C. L. Collins, 2d, G. E. Cox, 
William F. Doerflinger, Charles S. Dog- 
gett, Francis A. J. Fitzgerald, F. W. 
Haskell, H. A. Irvine, Arthur Lathwood, 
D. R. Lovejoy, James MacMahon, Edgar 
F. Price, H. C. Roller, Edmund 8. Smith, 
Thomas E. Steere, F. J. Tone, A. T. 
Weightman, William M. Whitten, all of 
Niagara Falls. 

Entertainment Committee—F. W. Has- 
kell, Charles E. Acker, F. J. Tone. 

Ladies’ committee—A ladies’ com- 
mittee has been appointed. Ladies are 
cordially invited, and it is hoped that 
many will attend. 

Transportation—Owing to the numer- 
ous excursions to Niagara Falls from 
various directions, and the fact that 
most members will take advantage of 
them, it was found impracticable to ar- 
range transportation on the certificate 
plan. 





hie 
The Annual [leeting of the Street 
Railway Association of the 
State of New York. 


The twentieth annual meeting of the 
Street Railway Association of the State 
of New York was held on Tuesday 
and Wednesday, September 9 and 10, at 
Caldwell, Lake George, N. Y. An 
elaborate programme had been arranged, 
and this was one of the most largely 
attended and interesting meetings in 
the history of the association. There 
were ten papers presented, with ensuing 
discussions by representative street rail- 
way men of the state upon practical 
street railway: subjects of interest. There 
was a general discussion of the follow- 
ing subjects: “Accidents,” “The Eco- 
nomical Use of Power by Motormen,” 
and certain portions of the reports sub- 
mitted by the committee on rules. The 
opening feature of the occasion, on 
Monday evening, was in the form of a 
hop at the new Fort William Henry 


Hotel. 

The officers of the association are as 
follows: G. Tracy Rogers, president; 
Edward G. Connette, first vice-president ; 
Addison B. Colburn, second vice-presi- 
dent; Henry A. Robinson, secretary and 
treasurer. : 
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Communications. 


Publicity. 
To tHe EDITOR OF THE ELECTRICAL REVIEW: 


It may interest you to know that your 
paper circulates throughout the various 
trades. Since the article about this com- 
pany appeared in your last issue we 
have been flooded with letters, and over- 
run with representatives of all classes 
of machinery makers and supply dealers. 
Our move was unknown until you gave 
it publicity. 

HuNGERFORD ELECTRIC AND 

MANUFACTURING COMPANY. 

New York, September 3. 

- -=: = 
The New York State Electrical and 
Laboratory Commission. 
To THE EDITOR OF THE ELECTRICAL REVIEW: 

As a member of the New York State 
Electrical Commission in reference to the 
establishment of a New York State Elec- 
trical Laboratory, I am sending you a 
copy of a circular letter just issued, and 
would appreciate it very much if you 
would publish it in the ELectricat Re- 
VIEW in order that the matter can be pre- 
sented fully to the electrical profession. 
I am quite sure that you will agree with 
me as to the importance of the question, 
and I know of no better way to set it 
forth than through the columns of your 
paper. H. W. Buck. 

Niagara Falls, N. Y., September 2. 


Epwarp A. Bonp, Chairman. 
CHARLES P. STEINMETZ. 
Haroip W. Buck. 
STATE OF NEW YORK, 
STATE ELECTRICAL LABORATORY 
COMMISSION, 
ALBANY. 
August 15, 1902. 


Dear Stir: At the recent session of the 
New York State Legislature an item in 
the Supplemental Supply Bill was passed 
appointing an electrical commission for 
the following purpose: 

“For investigating as to the necessity 
for the establishment of a State Electrical 
Laboratory to provide independent, 
authoritative information on questions of 
electrical science, and an official stand- 
ardizing laboratory for electrical measur- 
ing instruments, apparatus and standards 
for the protection of municipalities and 
the general public in the use of electrical 
energy and of the producers of electrical 
energy. Said Commission is hereby di- 
rected to report to the Legislature at the 
opening of the session of nineteen hundred 
and three, and if, in their judgment, the 
establishment of said electrical laboratory 
is necessary, to prepare and submit in 
connection with their report detailed 
plans and specifications for the construc- 


tion and equipment of such laboratory, 
accompanying said plans with a specific 
and detailed statement of the cost there- 
of.” 

With the extension of the uses of elec- 
trical energy, which is rapidly taking 
place, public and private interests become 
more and more dependent upon electrical 
operations and the need for an official in- 
stitution, authoritative by its high stand- 
ing and government relationship, becomes 
evident, to serve as arbitrator in disputes 
arising from conflicting interests and for 
purposes of standardization. 

The following is the capitalization of 
corporations in New York State engaged 
in business involving the use of elec- 
tricity: 

(a) Electric railroads, electric light and 
power stations, telegraph and tele- 
phone companies............seesse0s $1,462,615,595 


(6) Companies engaged in the manufac- 
ture of electrical apparatus......... 217,974,695 


ROUBI a ceive viens siacieincews nae $1,680,5£0,290 

From these figures an idea can be ob- 
tained of the importance and extent of the 
interests involved. 

In the present status of the distribution 
of electrical energy, disputes arise, among 
other causes, from the following: , 

(1) From mutual induction, static or 
magnetic, between independent circuits, 
especially between circuits carrying large 
currents or high potentials and circuits 
used for the transmission of intelligence, 
such as telephone, telegraph, fire-alarm, 
railway block signals, ete. 

(2) Accidents to life resulting from 
conditions frequently not clearly under- 
stood at the time of accident, such as 
crossing of circuits, failure of insulation, 
ete.; also from insufficient warning 
notices on circuits of dangerous poten- 
tial. 

(3) Between producers of electrical 
energy and public consumers, such as 
municipalities in street lighting contracts, 
involving the quantity of light supplied, 
the trouble arising from lack of officially 
standardized photometric methods. 

(4) Between producers of electrical en- 
ergy and public and private consumers 
on the quantity of current or energy sup- 
plied, resulting from inaccuracy of 
meters or methous of measurement. 

(5) From electrolysis in railway and 
other grounded systems. 

(6)From risk and damage to property 
from fire caused by defective insulation of 
circuits. 

(7) Between producers and consumers 
of electrical energy and fire insurance 
underwriters on methods of installation. 

(8) Between independent interests 
having adjacent distributing circuits un- 
derground from damage caused by heat 
in short-circuits in conduits and subways. 

(9) From damage caused by explosions 
in subways and conduits. 

(10) Between manufacturers of elec- 
trical apparatus and purchasers on guar- 
antees for electrical performance. 

(11) Between producers of electrical 
energy and municipalities on the subject 


of transmission voltage of overhe 
cuits. 

(12) Between the producers of 
trical energy and the general public jp 
cases of rights of way for very high vj 
age transmission lines where danger , 
life and property is claimed. we 

(13) Between the general public yj 
manufacturers of electrochemical pri 
ucts where destructive fumes and ris 
are claimed to be set free in the proces 
of manufacture. 

(14) Many other cases which vill y 
doubtedly arise as the art advances, sj 
as interference in wireless messages, 

At present all such disputes, why 
brought to issue, are sett led by the cour: 
the decisions being based largely Upon et. 
pert testimony given by those who my 
or may not state with accuracy the fej 
involved. For such expert testimony lang 
fees are required, which add greatly to thy 
cost of settlement, and this obtains eva 
in cases of the most simple and obyiow 
decision. No authority exists which a 
be recognized by the courts as official, 1 
any institution where the points involrd 
in such disputes could in many cass 
made the subjects of actual demonstnitig 
by experiment. 

In the establishment of a New lik 
State Electrical Laboratory (which cil 
serve as a precedent for similar insti 
tions in other states), it is proposel ti 
organize an institution of the highest ei 
ciency and widest scope, which shall 
capable of dealing in an authoritatir 
manner with all problems which may ar 
in the mutual interests of the pempk 
of the state; to have its equipmatl 
such that all phenomena in questi 
can be reproduced on a_ large sil 
and results under various condition 
demonstrated; to have « complete # 
of standards for the calibration of i 
types of electrical meters ; to have an et 
trochemical laboratory for demons 
tions and analysis; to have the locati 
of the institution such as to be centrlil 
the state and near to some large silt 
of power from which several thousaal 
horse-power can be drawn at times fr 
experimental purposes by a special tril 
mission line; and, last, to liave the mnsilt 
tion presided over by a man of high stan 
ing and ability, assisted by a com d 
competent assistants, who can cary 
the work which will be called for by t 
people of the state, for merely its om 

It is not the intention to have tit 
State Laboratorv conflict with the \e 
tional Laboratory of Electrical Stan 
at Washington, but to have it cope 
with it and attend only to such Jocal mi 
ters in the state which can more propa! 
and conveniently be handled within 
limits of the state. ; 

As this is a matter of great imporss! 
to the people of this community, # d 
pecially to its electrical profession, al 
pression of opinion is solicited 
Commission from the people th 
their representative electrical engine 
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ley. 
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You are cordially invited to 
in this matter, either by 
terview with one of 
yressing your views 


and others. 1 
give your opinion 1 
letter or by personal in 
Commissioners, @X] 


a the proposed institution as to its 
scope, organization, equipment or loca- 
sa Epwarp A. Bonn, 
Albany, N. Y. 
(Signed ) CHARLES P. STEINMETZ, _ 
Schenectady, N. Y. 


Haroitp W. Buck, 
Niagara Falls, N. Y. 
_— <> 
Electrolysis. 
HLECTRICAL REVIEW: 





To THE EDITOR OF THE 

The attack by the New York Times 
and two or three of its friends on the 
policy in re pip e electrolysis, advo- 
cated by the Evie) \icAL REVIEW, may or 
may not tend to »opular enlightenment, 
but to technical ers it is certainly far 
from destitute « od for mirth. The 
veriest technica! j’ryasdust will plead 
muilty to a relis!) for “a little nonsense 
now and then,” «1 the thanks of your 
readers are duc vou for opening your 
columns to the |iicst installment, how- 
eer unprofitab!: as a contribution to 
scientific literatur. of the diverting series 
\ugust 16. 

ivy to explain to your 
iat he is apparently too 
for himself, that the elec- 


in your issue of 

It seems nece: 
correspondent, \ 
busy to look up 


irolytie destructibility of metal is no sort 
of a function of its conductivity, but is 
measured by its electrochemical equiva- 
lent. This electrochemical equivalent, it 
may further be explained, is the weight 
of metal dissolve! or deposited in a given 
electrolyte by unit current in unit time. 
It is proportiona! to the combining num- 
her of the compound formed by the elec- 
trolysis which your correspondent may 
find in any text on chemistry. For ex- 
ample, the electrochemical equivalent of 


copper in cup) 
0.00325, meaniny 
gramme will be « 
one second in a 

by one electromia: 
current. In cupric 


nuts chloride, CuCl, is 
that that fraction of a 
issolved or deposited in 
iprous chloride solution 
tic (C. G. 8.) unit of 
chloride, Cu,Cl,, the 
Value is 0.006!5. For aluminum, in 
ALC], the value is 0.00093; for plati- 
num, in PtCl,, it is 0.00503 ; for iron, in 
FeCl, the value is 0.00191; in FeCl, 
It is 0.00286. But the specific resistances 


of these metals are as follows: Copper, 
1.598; aluminum, 2.912; platinum, 
9.054; iron, 9.714, or nearly that of 
Platinum. In a » rd, the rate of cor- 


a of a metal by electrolysis, “condi- 
lons of ¢ eee PE ” 
ae urrent niaining the same, has 
‘as much to do with its conductivity 
Reg the hieroglyphics on Cleopatra’s 
eedle, and the answer to that “im- 
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portant question” propounded by the 
Times, “When was it discovered that elec- 
tricity is destructive of a good con- 
ductor?” will have to be left to the re- 
sourceful brain that devised the conun- 
drum. 

Possibly, however, your late correspond- 
ent means, what the Times did not, 
merely that a _ well-conducting (and 
heavily charged) pipe line will suffer less 
from electrolytic corrosion than a non- 
conducting line, although this, so far from 
being a new point not yet met, harks back 
directly to the main bone of contention. 
Of course such a line will not suffer under 
ideal conditions; but how long will these 
conditions be maintained in practice? The 
distribution of currents in the piping will 
vary with the location and number of cars, 
with the changes of the earth from wet to 
dry, with the introduction of new pipes 
and other metallic conductors, and even 
with varying earth currents, whose mag- 
nitude is often unsuspected by those who 
have not tested for them. With every im- 
provement in the continuity of the piping 
more and larger currents will be invited 
to enter it, and the difficulty of confining 
the escape of these currents to their legiti- 
mate outlets will be increased. Not only 
that, but each unsuspected break in the 
pipe bonding will be more swiftly dis- 
astrous. If any system of bonding so ab- 
surdly simple as your correspondent pro- 
poses, by scoring the spigot and tamping 
the lead against it, were practically suc- 
cessful, a grateful engineering fraternity 
would call him blessed. But how long, 
pray, would such a “bond” give elec- 
trically perfect contact, with expansion 
and contraction, hydrostatic internal 
pressures, corrosive gases and periodic up- 
heavals of adjacent earth and pavements 
all at work to loosen it? Street railway 
men would be devoutly thankful if, with 
nothing but temperature and wheel im- 
pact to contend with, they could maintain 
their much more substantial rail-bonds 
without constant inspection and renewals. 

In a word, bonding the pipe line in- 
vites currents to enter it ad lib, and it in- 
vites trouble in equal measure because it 
is dependent for success upon perfect 
bonds throughout, and perfect metallic 
connection at all points of leaving. The 
insulating joint system, the exact con- 
verse of this, once properly installed will 
practically maintain itself. 

As to the practical working out of the 
latter system, your correspondent may be 
interested to know that, using no better 
material than vulcanized fibre, a most un- 
promising insulator when subjected to 
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moisture, a joint may be made which, 
when submerged in a salt marsh, will have 
a resistance exceeding fifty ohms for a 
five-inch cast-iron pipe. One hundred 
joints of this resistance would make a 
total of 5,000 ohms for the particular path 
offered by the pipe line, and a return drop 
of fifty volts impressed upon such a pipe 
line would send through it a current of 
only one one-hundredth of an ampere, 
even though the pipe line were connected 
to the rail return at one end, and to the 
negative terminal of the dynamo at the 
power-house at the other. The line on 
which a difference of potential of fifty 
volts would exist between the ends of 
the return would, it is safe to say, be 
several miles in extent, which would make 
an installation of this number of joints a 
very small item in comparison with the 
costly alternatives which would afford 
equal protection. 

Unquestionably the piping systems of a 
large city may sometimes be so complex 
that even this would be impracticable, but 
in such cases the traffic usually justifies an 
insulated return in a slot conduit, or the 
rail return might be divided into sections, 
each connected with an overhead return, 
but in any case the current should be 
kept out of the piping systems rather than 
encouraged to.enter them, and insulating 
joints wherever feasible will be a power- 
ful aid to this end. 

In conclusion, one may be pardoned 
for expressing admiration for the sang 
froid with which your correspondent as- 
serts that the blunders in the New York 
Times editorial “did not bear materially 
on the main question.” Possibly not; but 
if so, what are we to understand from his 
line of argument is the main question? 


“Electrolysis and conductivity have 
nothing to do with each other,” 
he says in effect. “But I maintain 


that the current never leaves the good con- 
ductor, and if that isn’t the same thing, it 
is near enough. The electrolyzing cur- 
rent does not snap off in sparks? Well, 
what of it? It gets away with the metal, 
anyhow, doesn’t it? Lead is not an in- 
sulator? Well, if it isn’t an insulator it 
is a conductor, and I propose to employ it 
in that capacity. Wet earth has a higher 
resistance than cast iron? Not enough 
higher, surely, to make an insulating 
joint effective? What? Twenty million 
times as much? Bah! A mere detail. 
A true scientist would scorn to notice such 
a trifle. I should, at least. The con- 
clusion, the intent was all there, if the 
facts and premises were not; and besides, 
the argument did not depend on that more 
than on the other points. There is too 
much of this caviling and quibbling 
among the members of—ahem—our pro- 
fession.” HerBert L. Tow te. 





350 


ELECTRICAL REVIEW 


Vol. 41—Npy, t! 


Electric Cranes. 


HE INCREASING use of electric 
7 cranes affords the best possible evi- 
dence of the growing favor with 
which these devices for the rapid hand- 
ling of material are regarded in all the 
large engineering works of the world. In 
the United States electric power has vir- 
tually displaced steam as a motive force 
for this class of equipment, and it is sig- 
nificant that one of the most striking 
features of the “American invasion” of 
the European machinery market is found 
in the commissions executed abroad dur- 
ing recent years by American builders 
of electric cranes. With the growth in 
popularity of the electric traveling cranes 
has come a proportionate increase in the 
power and range of usefulness of these 
machines until there are now in use elec- 
tric cranes ranging in capacity from 5 to 
150 tons. 

An approved type of electric crane is 
the standard double-drum electric travel- 
ing crane which is made in a wide range 
of capacities, all of which are, however, as 
a rule, built to the same specifications 
throughout. Every trolley in a crane of 
this type has two drums turned and 
grooved in the lathe and of ample size 
to take the necessary length of chain or 
rope at a single wrap, and in each case 
there are but two reductions in speed be- 
tween the hoisting motor pinion and the 
drum gears. These reductions are made 
in oil-tight cases, and all the gears are 
east from solid stock—usually gun iron 
or semi-steel—and run in pinions cut 
from forged steel blanks. 

A main brake is provided for sustain- 
ing the load after it is hoisted and to 
regulate its speed when lowering it. The 
greater portion of the load generally 
comes on the sheaves placed in the girth 
between the two trolley sides, but the 
strain on the two parts of the chain which 
lead to the drums must be met and con- 
trolled by the brake. Apparently the load 
is lowered by running the hoisting motor 
backward, but in reality, though indi- 
rectly, the load is made to slide down on 
a film of oil between a stationary and a 
sliding surface. Being automatically sus- 
tained at all times, the load can not run 
down through carelessness of the oper- 
ator, or temporary interruption of the 
current, but it must be pushed down by 
reversing the hoisting motor which is 
under perfect control of the operator sta- 
tioned in a cage at one end of the bridge. 


By Waldon Fawcett. 


In order to stop the hoisting motor 
quickly and positively the motor is fitted 
with a simple and powerful automatic 
brake of sufficient strength to sustain the 
full load of the crane independently of 
the main brake. This brake is a part of 
the motor proper, and is operated by the 
current which passes through it. The 
trolley is carried by four double-flanged 
chilled wheels, carefully ground to uni- 
form diameter and fitted with steel axles 
which run in bronze bearings. Two of 
these wheels are connected and driven 
through suitable gearing by a motor fas- 
tened to the side of the trolley. 


erate span single web girders are Utilized 
and for long spans box girders are oy, 
ployed. 

All motors used are e: 
for crane service. They are of the fy 
pole steel-clad type an: have enormoys 
starting power and very slow speeds, Thy 
winding is so proportion 


pecially designs 


d with refereng 


to other parts that evry motor wha 
tested far above its rate: capacity is q. 
tirely free from sparking or undue hey. 
ing. The armatures are «| of the tun. 


grooved type, fitted with ‘nica insulatin 
and with coils of equal sirength and jp 
dependent insulation. ‘the commutatos 




















ELECTRICALLY OPERATED FIFTEEN-TON TROLLEY. 


The general design and construction of 
the bridge are such as to secure the great- 
est possible stability. The girders are 
proportioned so that the stress produced 
by the maximum load does not exceed 
one-fifth of the ultimate strength of the 
material in the lower flanges, while the 
flanges are designed and proportioned to 
easily resist the lateral strains which oc- 
cur by suddenly stopping and starting the 
bridge when fully loaded. Medium steel 
having an ultimate strength of 60,000 
to 70,000 pounds per square inch is used 
throughout. For three to ten-ton cranes 
of short span the bridge is generally 
made of rolled steel beams and channels. 
For cranes of medium capacity and mod- 





and brush-holders are carefully ens 
to exclude dust and dirt. Each mot 
has its own reversible controller and 1# 
stat. Injurious arcing is entirely st 
pressed by a peculiar arrangement of put 
and proportions which, it is claimed, a 
greatly to the life of the controllers The 
ordinary capacities of the cranes can be 
doubled by using two standard troles 
on a single bridge. Auxiliary hoist # 
trolleys are usually geared to run tml 
three times the speed of the main hos 
For crane service 240 to 250 -volts at the 
generator with not less than 220 volts # 
the motors have become practically the 
standard for crane service. The 

110 volts for cranes of small siz ® 
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seriously objectionable, but the use of 
500 to 600 volts, especially in foundries 
and steel plants, where dust, moisture and 
metallic oxides soon cover many parts of 
the crane, calls for constant care and 
cleaning to avoid grounds. 

A type of three-motor traveling crane 
ait um trolley possessing all 
features of the double- 
sove described has been de- 
'. to meet the requirements 


with single-di 
the important 
drum pattern « 
signed prim:! 
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by an electric motor placed on the bridge, 
generally near the centre of the span, 
driving a shaft extending across the 
bridge, which is connected by gearing 
with one truck-wheel at each end of the 
bridge. The bridge travel gear is pro- 
vided with a foot brake for quickly check- 
ing the speed of the bridge. The trolley 
consists of a built-up steel or cast steel 
and iron frame, carrying all the mech- 
anism for hoisting and trolley traveling 
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with two automatic safety brakes. One of 
these is an automatic safety mechanical 
brake, which controls the load at all times 
under all conditions and prevents the 
possibility of its running down. By re- 
versing the motion of the motor, lowering 
is effected through this brake with 
smoothness and perfect safety. This 
brake is checked by a positive pawl or 
detent. An automatic electrically oper- 
ated brake is so arranged in the electric 








ELECTRICALLY OPERATED SPECIAL INGOT TROLLEY. 


of machine ::ops and other establishments 


Where it is desirable to place a modern 
fae on 0’ or new runways with but 
limited hea!:oom in order to secure higher 


“onomy in the handling of material. 
The Tegular three-motor electric travel- 
ing crane c:nsists of two riveted steel- 
Plate girder supported at each end by 
heavy steel iruck frames carrying the 


truck-wheels. Each girder is provided 
with a system of auxiliary trusses which 
gives the maximum lateral stiffness with 
mamum dead weight. 

In this machine bridge travel is effected 
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and motors for the same. The hoisting 
and lowering are effected by an electric 
motor attached to and carried on the 
trolley which drives through a train of 
spur gearing a double-grooved hoisting 
drum of sufficient size to receive the 
entire length of hoisting chain or 
wire rope in a single wrap. The 
load is usually suspended on four parts 
of chain or wire rope, so that hoisting is 
effected by winding two of these parts, 
thus permitting the load to hoist or lower 
only in a plumb line. 

The lowering mechanism is provided 


circuit that when the load is being 
hoisted or lowered the brake is off, but 
will be automatically applied when either 
motion ceases or the current is inter- 
rupted. The purpose of this brake is to 
check the momentum of the armature and 
high-speed parts of the mechanism and 
bring them promptly and quietly to rest. 

The electric motors are series wound 
and will stand the severe requirements 
imposed upon them with scarcely an ap- 
preciable rise in temperature. The con- 
trollers are especially designed for crane 
service and are made with an unusually 
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large carrying capacity. In the case of 
some cranes of this type, auxiliary hoist- 
ing mechanism is supplied on the trolley 
for obtaining very high speeds for light 
loads, the main hoisting mechanism being 
used for the heavier loads. The capacity 
of this auxiliary hoist is generally about 
one-fourth to one-third the maximum 
capacity of the crane. Cranes are also 
furnished having two trolleys, each trolley 
having complete hoisting and trolley trav- 
eling mechanism. 

Unquestionably the most interesting of 
all electric cranes are the electric gantry 
cranes and the high-speed cantilever 
cranes, which are in use extensively in 
shipbuilding yards and iron and steel- 
working plants of various kinds, where it 
is desirable to transfer heavy loads at 
high speeds for considerable distances. 
The cantilever cranes, which are the in- 
vention of that eminent engineer, Mr. 
Alexander E. Brown, are in some in- 
stances of fully 350-foot length, and an 
electric motor with three drums, operated 
through special friction clutches and con- 
trolled by a single operator, drives all 
three functions of the crane, no dead 
weight, in the form of motors, being car- 
ried on either the bridge or trolley. The 
electric motors give the average cantilever 
crane a speed of 200 feet a minute, hoist- 
ing a load of fourteen tons. The same 
weight can be trollied at a speed of from 
500 to 800 feet a minute, and move along 
the runway at a speed of 750 feet a 
minute. 

Originally steam was the motive power 
in all cantilever cranes, but within the 
past few years electricity has been intro- 
duced. The pioneer electric cantilever 
crane was installed at the plant of the 
Newport News Shipbuilding and Dry Dock 
Company, at Newport News, Va. One of 
the most difficult problems to be solved 
was to get a motor of sufficient power and 
at the same time of such construction that 
it would handle the widely varying loads 
that were required to be handled at vary- 
ing speeds in proportion to these loads. 
It was found that a single powerful motor 
must be used for all of the motions and 
power of the crane and that it must be a 
substitute for the engines that it replaced. 

On account of the heavy changes of 
current and the sudden variations of load 
constantly occurring it was considered im- 
practicable to allow the motions of the 
motor to be reversed and friction clutches 
were determined upon to control all the 
motions of the machinery. A motor run 
at 110 revolutions for twenty to twenty- 
five horse-power was constructed, and 
wound so that, running at 387 revolu- 
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tions, it would develop seventy-five to 
seventy-seven horse-power with 360 am- 
peres of current and 220 volts. A slow- 
speed motor was a necessity, because if it 
started with a full maximum power at a 
small number of revolutions it could lift 
the light load with the same horse-power 
but with a correspondingly greater or 
double the number of revolutions, whereas 
a high-speed motor, if started at a high 
speed suitable for heavy loads, would not 
lift a lighter load at any greater speed. 

The crane started from a rest with 460 
to 480 amperes of current and as soon as 
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The electric traveling gantry crane j, 
a scarcely less interesting type of mechan. 
ism. These cranes have been designed 
especially to allow long spans and high 
speeds. As in thé cantilevers, an ele. 
tric motor, with three drums operated 
through special friction clutches and con. 
trolled by a single operator, drives ql] 
three functions of the crane. There are 
now in operation electric gantry cranes 
of 237 feet span, both lees being operated 
by one source of power, with a bridge 
speed along surface tracks of 200 to 900 
feet per minute. At the plant of the 
Pennsylvania Steel Company. Steelton. 
Pa., is a five-ton electric gantry crane of 
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it got under headway it ran down to 280 
amperes, and with the crane running 
light over the course averaged 612 
feet per minute, and over the cen- 
tral 300 feet averaged 692 feet per 
minute with about 300 amperes of 
current. With about five tons at the end 
of the cantilever the average speed over 
the course was 626 feet per minute, and 
over the central 300 feet was 750 feet per 
minute with 280 amperes. With a load 
of fourteen tons at fifty-five feet from 
the centre the crane averaged over the 
whole course 610 feet per minute, and 
over the central 300 feet 690 feet per 
minute with 280 amperes. The average 
voltage was about 220. The favorable 
showing made by this initial electric can- 
tilever crane and the advantage it was 
found to possess on account of its greater 
security against fire, resulted in the plac- 
ing of commissions for such cranes by 
the William Cramp & Sons Ship and En- 
gine Building Company, of Philadelphia, 
and other concerns. 


168 feet span, which has a hoisting speed, 
with full load, of 200 feet per minute; a 
trolley speed of 1,000 feet a minute, and 
a speed of crane along runway of 400 feet 
per minute. At the Homestead, Pa, 
beam yard of the Carnegie Stee! Company 
there may be seen a group of seven tel- 
ton electric cranes of the overhead travel 
ing type operating simultaneously, hand- 
ling structural material, loading cars and 
performing other classes outdoor 
service. 

A unique form of electric crane recently 
devised is that designed for charging I 
gots into soaking pit furnaces and taking 
them again from the furnaces and deliver- 
ing to the rolls. The cranes are made t0 
handle up to twenty tons. A special typ? 
of overhead electric traveling crane of 
forty tons’ capacity, for use in handling 
ladles in connection with open-hearth 
steel works, is another novelty. Perhaps 
the most ingenious machine lately 
stalled, however, is a ten-ton, three-mot0" 
electric traveling crane of fifty feet sp 
which is in use at the Homestead - 
works of the Carnegie compauy and whic 
finds its distinctive characteristic in tH 
fact that it travels on a circular runWiy 
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Reviews of Current Engineering and 
| Scientific Literature. 


Giving Concisely the Substance of Important Papers in the Scientific, Electrical and Engineering Press 


Apparatus for Testing Bearing Oils and 
Bearing Metals. 


The usual methods of testing lubri- 


cating oils apparently have little connec- 
tion with the use to which the oil is to be 
put. To overcome this, and at the same 


time’ develop a method which would en- 


able oil to be tested with little expendi- 
ture of time, has been the object of the 
design of this apparatus, described by 
Mr. George Dettmar. It consists simply 
of a specially designed bearing. To en- 
sure a uniform thickness of the film of 
oil it is necessary that the apparatus 
should have but one bearing, as is the 
case in this oi! tester. The desired press- 


ure on this bearing is obtained by mount- 
ing on the ends of a suitable shaft two 
heavy discs. [sy varying these, any press- 
ures can be obtained. The diameter of 
the shaft in this case is thirty millimetres, 
which with a speed of 2,000 revolutions 
pr minute gives a circumferential 
velocity of 3.14 metres per second. This 
is above the normal, so that tests at any 
practical velocity are easily within the 


range of the machine. The method of 
operating the apparatus is to bring it up 
to a speed of 2,000 revolutions, discon- 
nect the driving mechanism, and read 
the speed from time to time until the 


machine comes to a rest. The length of 
time which the machine runs after being 
disconnected vives a figure which is in- 
versely proportional to the friction con- 
stant. For testing various samples of oil, 
it is unnecessary to dismantle the ma- 


chine if the bearing is flushed out .with 
benzine and dried before testing the next 
sample. In testing bearing metals, the 
different bearing sleeves are made in two 
ot more paris. These can be adjusted to 


the shaft at the same pressure, and neces- 
urily with the same oil will give the same 
thickness of film. Since the resistance 
‘efficient is inversely proportional to the 
thickness of tho film, slight differences in 
the radius of curvature of the bearings 
will be compensated for. The advan- 
lages claimed for this apparatus are: 
Simple construction; simple operation; 
‘ey. accurate and quickly obtained re- 
sults; many kinds of oil may be tested 
without dismantling the apparatus; it 





of the World. 





permits of the study of bearing metals, 

and enables the station to keep a running 

record of the oil supply.—Electrotech- 

nische Zeitschrift (Berlin), August 21. 
a 


Electrification of the Northeastern 
Railway (London). 


The Northeastern Railway Company 
has determined to adopt electric traction 
on a part of its system on the north bank 
of the Tyne. The total length of track is 
about two miles of four-line track, thirty- 
five miles of double track and four miles 
of single track. The Northeastern Rail- 
way Company has always been noted for 
its readiness to adopt improvements and 
to consult the convenience of the public. 
In this case it has had the additional 
stimulus of the system of electric tram- 
ways partly built and partly under con- 
struction parallel with its own line. 
Specifications have been issued, covering 
in a general way the installation. All 
work must be completed within twelve 
months of the signing of the contract. 
Each train is to consist of two motor 
coaches and one trailer coach, and is 
to run at an average speed of twenty-two 
miles an hour, including a stop of twenty 
seconds at each intermediate station. It 
is proposed ultimately to have forty-seven 
trains in operation. On one branch of 
the road electric locomotives will be used 
for hauling freight. There will be six 
trains per hour, each weighing 150 tons, 
the section of the road being three-quarters 
of a mile long. The passenger coaches 
will each be forty-nine feet long over the 
frames and thirty-three feet six inches 
between the centres of the trucks. The 
total capacity of each train will be 204 
passengers. There will be one motor to 
each truck, the motor being geared to the 
axle and not driving directly. Electric 
energy is to be supplied to the stations of 
the Newcastle-on-Tyne Electric Supply 
Company, Limited, as three-phase, high- 
tension current at forty periods and 6,000 
volts. It will be transformed at sub- 
station by motor-generators or rotary 
converters to direct-current at a pressure 
not exceeding 650 volts, and this will be 
conveyed to the train by contact rails 
alongside the track. These details cover 


practically the whole specification, and the 
consulting engineer of the road has been 
rather severely criticised for not drawing 
up more definite plans. He says in the 
specifications: “The system of electric 
traction described in this specification is 
preferred, but consideration will be given 
to alternative tenders based on any other 
system which, in the opinion of the 
tenderer, is suitable for the conditions to 
be fulfilled.” Such indefinite specifica- 
tions as have been put out here can only 
bring a loss of time and afford opportunity 
for regrettable dissensions between the 
railroad and the tendering companies. 
The engineer will have to make the final 
decision, and it is thought that the 
method of procedure adopted in this case 
will result in considerably retarding the 
electrification of other roads.—Engineer- 
ing (London), August 15. 
s 


Armature Core Discs for Continuous: 
Current Machines. 


In deciding upon the size and type of 
core dise to be used in a machine of a 
new design it is usual to rely upon past 
experience. This method of cut-and-try 
necessitates a great deal of labor. It is 
possible, however, says Mr. F. W. Davies, 
by the use of reliable formule,to avoid 
much of this work in the preliminary 
calculations. In deciding upon an arma- 
ture core disc, it is necessary to consider 
the question from three points of view— 
electrical, magnetic and mechanical. The 
two distinctive types of core disc—the 
ring and the drum—are considered rela- 
tively, the drum being preferable in most 
cases. In determining the dimensions of 
the core the fundamental ones are the 
virtual external diameter, the virtual in- 
ternal diameter and the net length. By 
the virtual external diameter is meant, 
in a plain armature, the actual outside 
diameter. In a toothed armature this is 
measured at the bottom of the teeth. In 
an ironclad armature the measurement is 
taken at the bottom of the perfora- 
tions. By the virtual internal diameter 
is meant the inside diameter of the ef- 
fective iron, as measured from the venti- 
lating apertures. The net length is the 
actual length of the iron in the core. The 
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ratio of the external to the internal diam- 
eter may be obtained from the formula: 


1 ia (x — =) d; d,= virtual internal 


diameter ; 4 = 0.65 for drum armatures 
and 0.95 for rings, and d equals virtual 
external diameter (p is not defined, but is 
evidently the number of poles). The 
ratio of the length of the armature to its 
diameter is a matter that depends upon 
the individual designer. A table is given 
for the maximum net length of the core 
in terms of the virtual diameter. This 
varies for drum armatures according to 
the number of magnet poles, being two 
diameters for a two-pole machine, one 
diameter for a four-pole machine, one- 
half of a diameter for an eight-pole ma- 
chine, etc. For ring armatures, the maxi- 
mum permissible length is one-half the 
above. The actual dimensions of the 
core may be determined from the follow- 
ing formula: For dynamos, 


output in watts 


== 
aliailes r. p.m. X number of poles X k 





For motors, substitute in the above “out- 
put in brake horse-power” for “output in 
watts ;” J is the net length of iron in the 
armature; k is equal to 0.02 for dynamos 
and varies from 0.000027 to 0.000018 
for various types of motors. For ring 
armatures, the values of k are approx- 
imately two and one-half times the above. 
Experience points to a width of slot 
which is about equal to the width of tooth 
at the outer circumference of the core. 
The width of the slot at the circumference 
of the core should never exceed one and 
one-half times the length of one of the 
air-gaps. Overhanging teeth are not 
thought advantageous. It is recom- 
mended that the cores be stamped, and 
not milled. For multipolar machines, 
the induction in the armature core and 
teeth should be slightly less than in bi- 
polar machines. In determining the in- 
duction in the air-gap, it is important to 
remember the magnetic fringe at the side 
of each tooth, which makes the effective 
area of the gap greater than it would 
otherwise be. This fringe increases the 
area of the gap by an amount equal to the 
product of the length of the pole-face, 
measured parallel to the shaft, and the 
length of the air-gap for each tooth under 
the pole——Electrical Review (London), 
August 22. 
# 
Test of the Liquid Air Plant at Cornell 
University. 


An interesting efficiency test of a liquid 


air plant has been made by Messrs. Frank 
Allen and William Ambler. The com- 


ELECTRICAL REVIEW 


pressor is of the four-stage type, the com- 
pressed air passing through these in series, 
being cooled as it leaves each cylinder, is 
finally passed to the liquefier where press- 
ure is maintained at about 180 atmos- 
pheres. A thirty-horse-power, 500-volt 
shunt motor supplies the motive power. 
The mechanical power supplied to the 
compressor was found from the motor 
input and efficiency. This latter was de- 
termined in the usual way by measuring 
the various losses in the motor. Liquid 
air begins to flow from the nozzle of the 
liquefier within ten minutes from the 
time the compressor is started. The time 
taken to collect every 200 grammes of 
liquid air was carefully noted until the 
receiving bulb was full, when it was re- 
placed by another. In the first test, two 
litres were collected. The quantity of air 
liquefied was about five per cent of the 
amount passing through the system. The 
energy made available by this quantity of 
liquid air is computed and is given as 
about ninety-seven and one-half calories, 
due allowance being made for all losses. 
The results of the first test are as follows: 
Time required to produce 2,700 grammes 
of liquid air, fifty-five and one-half min- 
utes, the rate of production being 2,919 
grammes per hour. The energy made 
available by this liquid air was 284,602 
calories, equivalent to 879,420  foot- 
pounds. The average power supplied to 
the motor was 18,881 watts. The effi- 
ciency of the motor.at this load was 87.6 
per cent, giving a delivery of power to the 
compressor of 43,913,052 foot-pounds per 
hour, belt losses being included. The ef- 
ficiency of compressor and liquefier is 
therefore two per cent and the efficiency 
of the plant, including the motor, 1.7 per 
cent. In this test the energy supplied 
was 25.2 horse-power-hours, giving a per- 
formance of 116 grammes per horse- 
power-hour. The results of this test, 
however, did not allow for evaporation 
from the receiving vessel. This loss 
should not properly be charged against 
the producing plant. Experiments were 
thereafter made to determine this loss as 
accurately as possible. They showed that 
a two-litre bulb lost at the rate of sixty- 
five grammes per hour. Making allow- 
ance for this evaporation, the gross out- 
put of the plant is as follows: Net rate 
of production, 2,919 grammes per hour; 
gross rate of production, 3,209 grammes 
per hour; available energy, 312,887 calo- 
ries; gross efficiency of compressor and 
liquefier, 2.2 per cent. The performance 
is therefore 127 grammes per horse-power- 
hour.—Physical Review (New York), 
September. 
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Discharge Nozzles for High Heads 


In this paper, Mr. W. 8. Smith first 
discusses pitting in discharge nozzle, He 
attributes this to chemical action, and not 
to mechanical, and explains his concly. 
sions in this way: When air is absorbed by 
water, it is taken up in solution and tot 
as a mechanical mixture. If, now, thy 
pressure upon the water be reduced, the 
gases held in solution wil! be liberataj 
and will appear in a condition somewha 
analogous to the nascent state. Whenere 
there is relative motion between water ani 
a submerged body, certain areas of m 
duced pressure will exist. At tha 
places, oxygen will be set free and may 
attack the body. This action, as is wel 
known, takes place in cast-iron propeller, 
the corrosion being greatest near the tips, 
where the motion is greatest. Now, if the 
discharge nozzle is improperly designed, 
the tendency of the stream lines to persis 
will cause zones of diminished pressuy 
near the tip of the nozzle. At these points 
oxygen will be set free and, adhering 
the metal, will corrode it. The author tha 
discusses the proper design of a nozzle ty 
prevent this action. The curve joiniy 
the straight portion of the nozzle with tk 
conical portion must conform to the nit 
ural curve of the stream line after pas 
ing the conical portion. At the nar 
est portion of the contracted vein the 
stream lines are flowing parallel to tk 
axis and in the desired direction of dis 
charge, and if a straight part of exactly 
the diameter of the narrowest section be 
gins just at that point, it will not bk 
obliged to turn the stream lines, but only 
constrain them to continue in the direction 
in which they are already flowing. Tk 
force required for this will be small, and 
there will be no impact. ith this d 
sign there will be practically no impiig 
ment, and there will be practically no lt 
ting if the nozzle is smooth and contin 
ous. Since, however, it is difficult to & 
cure perfect castings in iron, it is deat 
ble to bush the nozzle in the straight # 
tion by some processed meta}. The author 
then speaks of the importance of propet 
laying out the curves for the nozzle dest 
and discusses the operation of such! 
nozzle under various pressures. A nol 
having a proper form for one velocity 
discharge will not be exactly right fn 
another, such as will be obtained i 
throttling down and working at pa 

Sait that wit 
gate. This is due to the fact th 
every change of velocity the position ™ 
diameter of the contracted vein will ™ 
However, a nozzle which will fill at 
est velocity of flow will continue ” 
when the velocity is reduced. Sine? = 
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zles designed in this way offer less resist- 
ance as they conform to the natural 
stream lines, they are the most efficient.— 
Journal of Electricity, Power and Gas 
(San Francisco ), August. 

A 


Sparking Disiances Between Plates for 
Sraall Distances. 


™ this article, Mr. R. F. Earhart de- 
scribes a series of experiments made to 


supplement ork performed two years 


ago. In that case the electromotive force 
used was obtained from a bank of storage 
cells. In the latter work an alternating 
electromotive force of sixty cycles was 
used, the : t being to determine any 
difference havior under the two con- 
ditions. ‘ ditions to be fulfilled in 


vere—first, to measure a 
» accurately, and, second, to 
ntial difference accurately. 


this prob! 
small dist: 
measure a 


Measurem of distance were made in 
term of th wave-length of sodium light 
by means in interferometer. Contact 
between t!i: -urfaces was determined elec- 
trically. was found that this could be ° 
easily meastvcd within approximately 0.15 
micra. \o effort at more accurate 
work was ade, since this lies well within 
the accuracy of the electromotive-force 
determinations. Electromotive forces 
were obtaincd from a transformer supply- 
ing 2,000 volts, and means were provided 
for varying this as desired. Electro- 
motive forces were measured by the Kel- 
vin millianipere balance. In some of the 
results, where capacity was included in 
the circuii, ‘he question arose as to the ef- 
fect of tlie inductance of the balance on 
these results. To determine this, a set of 
Kelvin electrostatic voltmeters were con- 
nected in circuit, and measurements ob- 
tained in ‘is way were almost identical 
with thos» ‘ade by the balance. The re- 
sults of tc experiments are represented 
graphical!; and show some interesting 
features. ‘he curves are plotted in terms 
of the max:num potential, a sinusoidal 
electromotis» force being assumed. This 
curve is a'most identical with that ob- 
tained from a statie discharge, and the 
conclusion is drawn that a given potential 
is require’ io cause a spark to pass be- 
tween such surfaces that the character 
of the potential difference, static or 
periodic, is wnessential. As with the 
static potent al difference, so in this case, 
there seems io be a change in the law at a 


distance of about three wave-lengths. At 
distances less than this, the potential dif- 
ference requiccd to cause a spark to 
pass seems proportional directly to 
the distance of separation, but above 
this point the relation between potential 
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and distance follows.a different law. It 
was found that the first discharge gave 
different values from the second. When 
a sufficient potential was established be- 
tween the surfaces to cause a spark to 
pass, and if then the electromotive force 
was withdrawn, a second application of 
the same potential will not cause the 
spark to leap the air-gap the second time. 
It seemed possible that the discharge had 
torn off some of the plating, nickel-plated 
surfaces being used in this experiment. 
To determine whether this was the case 
the motion of the interferometer was re- 
versed, and contact was made at the same 
point as before. A microscopic examina- 
tion of the surfaces, however, showed that 
the nickel film seemed pierced by the dis- 
charge, the iron below being exposed, and 
this and adjacent nickel were coated with 
a film of iron oxide. Similar experiments, 
in which the capacity was included in the 
circuit, showed a rounding out of the el- 
bow of the curve. Below this joint, in- 
troducing the capacity seems to diminish 
the potential required for discharging, 
while above a limiting point a higher 
potential than before is required—Phys- 
ical Review (New York), September. 
2 


The Comparative Advantages of Two and 
Three-Wire Distribution. 


The discussion of Mr. J. F. C. Snell’s 
paper on the “Comparative Advantages 
of Two and Three-Wire Distribution,” 
developed a very general disagreement 
with the conclusions drawn by the lec- 
turer. Mr. E. T. Ruthven-Murray claimed 
that there was a saving of at least 
sixty-two and one-half per cent in cop- 
per as against forty per cent as given by 
Mr. Snell, and that with a proper arrange- 
ment in balancing of the system the sav- 
ing could be sixty-eight and one-half per 
cent. From his experience the difficulty 
of balancing consumers on a three-wire 
system decreased rather than increased 
as the lamp of density rose. He further 
thought that experience had not proved 
there was less reliability in supply with 
a three-wire than with a two-wire sys- 
tem of distribution for large networks. 
The burning out of consumers’ lamps 
due to short-circuits in the three-wire 
lines could be entirely prevented by a 
proper system of laying mains. By using 
a triple concentric conductor many diffi- 
culties disappeared immediately. Mr. 
R. A. Chattock thought that the ques- 
tion of electrolysis had been too much 
made of. He had been operating a sys- 
tem with separate conductors in which 
the neutral was earthed and had never 
noticed electrolytic effects on the gas or 


water pipes. The cost of the switchboard 
for a three-wire system need be but little 
in excess of that for a two-wire system. 
The main instruments and switches for 
controlling the machines were practically 
the same. The complications often found 
on switchboards of three-wire systems 
were caused by the introduction of throw- 
over switches which enabled any section 
to be put on either side of the system. 
This arrangement he did not think was 
necessary. Mr. J. S. Highfield believed 
that the two-wire system was in every 
way easier to work, was safer and gave 
less trouble to the consumer than the 
three-wire. With a single-phase, alter- 
nating-current system the point turned 
upon the number of substations required. 
The cost of these might be greater than 
the additional copper required for a 
three-wire system. In some cases where 
the load is exceedingly dense, the two- 
wire system would have enormous advan- 
tages. Mr. H. Boot stated that he had 
had considerable trouble operating ten- 
horse-power continuous motors from a 
lighting system, and he therefore doubted 
whether Mr. Snell’s 100-horse-power mo- 
tors could be installed generally without 
detriment to the service. In reply, Mr. 
Snell said that while it was easy to keep 
the load balanced on the books, it was far 
from easy on the street. His contention 
was that with respect to the larger towns 
the three-wire system would not meet all 
demands, in fact this had already been 
found to be the case at Liverpool. There 
it had been found to be difficult to reach 
economically the boundaries of the bor- 
ough, and the company had been obliged 
to revert to one of two things, either 
multiple stations or substations with some 
other system of transmission. He knew 
of two cases where differences of poten- 
tial had been found of from eight to ten 
volts between different sections of pipe 
lines. Under such conditions electrolysis 
would surely take place. He has been 
operating two 100-horse-power motors on 
a 220-volt main, starting with a well- 
known switch, and tests showed that this 
made practically no difference in the local 
pressure. ‘This fact he had ascertained 
by putting in a recording voltmeter. Al- 
though the ammeter and the neutral wire 
might show no current at the station, 
very heavy currents might be flowing in 
different sections of it. He was convinced 
that it would be found difficult to comply 
with the Board of Trade regulations re- 
garding the allowable drop of potential 
in earthed conductors. The whole thing 
depended upon that, and he believed that 
the time would come when some of those 
who have spoken against it would be con- 
verted to his view.—EHlectrician (Lon- 
don), August 8. 
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INDUSTRIAL SECTION. 


ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND MECHANICAL 


Enclosed Direct-Current Series Arc 
Lamps. 


In order to meet the demands of the 
present time, a new enclosed series arc 





Fie. 1. 

lamp has been designed and is now being 
manufactured on an extensive scale by 
the Fort Wayne Electric Works, Fort 
Wayne, Ind. The old open series arc 
lamp, which was originally introduced 
with the “Wood” constant-current arc 
lighting dynamos, has given satisfactory 
service constantly for twenty-three years, 
and the new lamp has been designed 
after a very careful study of the various 
desirable features which enter into the 
construction of a mechanically perfect 
are lamp, and one that would be as near 
to perfection as possible electrically. The 
accompanying illustrations show various 
views of the new form C enclosed series 
are lamps, differential type. Fig. 1 shows 
the lamp equipped with outer ball and 
opal inner globes. Fig. 2 shows the lamp 
equipped for use in factory or other large 
interiors where strong reflected light is 
desired. In this case, the ball outer globe 
is replaced by a porcelain or metal re- 
flector, which can be attached without 
any alteration in the globe-holder. 

In order that the construction of the 
lamp may be thoroughly understood the 
company has prepared the following de- 
tail and illustration, which give a clear 





APPARATUS. 





idea of the essential features embodied. 
Fig. 3 shows the first step in the dis- 
mantling of the lamp. A bayonet catch 
holding the outer globe-holder to the 
radiator casting is released and the globe- 
holder lowered and allowed to hang on 
the chain attached to the lug on the lamp 
frame. This illustration shows the ease 
with which the lamp may be trimmed in 
renewing carbons. 

Fig. 4 shows the case lowered and sup- 
ported on the suspended globe. The case 
is attached to the upper cap by a bayonct 
catch similar to that holding the outer 
globe-holder and is as easily released. 
With the release of two bayonet catches 





Fia. 2. 
the lamp may be trimmed and the entire 
mechanism exposed for inspection or ad- 
justment. 

The top of the case from which the 
lamp is suspended and from which the 
mechanism of the lamp is practically sup- 
ported in solid cast iron, copper-plated 
before japanning, to prevent rusting, 
which makes a rigid construction and pre- 
vents any distortion of the mechanism in 
case the lamp should be roughly treated. 
The body of the case is heavy sheet cop- 
per, cylindrical in form with only one 
lapped and soldered joint. The cylindrical 
case is undoubtedly the strongest and 
most durable form. It is held in place 
with a bayonet. catch on the cast-iron 
top, and can be readily lowered when 


necessary. It is so designed that the 
porcelain-lined reflector sometimes used 
with this lamp can be attached to anj 
constitutes a part of the case. The pe. 
flector is clamped by means of screws ty 
the lower part of the case. The case js 
absolutely weather-proof and can, there. 
fore, be used for outdoor as well as indoor 
service. 

The binding-posts are of ample pm. 
portions and so located that the wires are 
placed therein in a vertical position. They 
are provided with porcelain petticoat in- 
sulators to prevent the entrance of moist- 
ure into the top of the case and also to 
secure liberal leakage surface for the high 
potential employed in the series system. 
A rubber insulating washer under the 








Fic, 3.—SHowi1neG First STEPS IN 
DISMANTLING THE LAMP. 


porcelain insulator further protects the 


interior of the lamp from the entran of 
moisture. Ample insulation of the tet 
minal stud from the top casting 1s s¢" 
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by the use of mica bushings. Fig. 5 shows 
the binding-post and stud. 

The mechanism of this lamp is ex- 
tremely simple both in design and con- 
struction. It is of the differential type 
and consists essentially of two magnets 
and an armature actuated by both mag- 
nets. 

The series and shunt coils are wound 
on separate cores, thus gaining more 
radiating surface than would be possible 
with both coils wound on the same core. 





The armeiure of the lamp when in 
operation |< practically in a horizontal 
position bey ath the two magnets and is 
pivoted m'ivay between the magnets, 
thus makir» a magnetic floating suspen- 
sion for t! »rmature and reducing to a 
minimum friction on the pivots upon 
Which it j unted. One side of the 
amature ca’:ics a brass rod on which is 
suspended ‘!:. upper carbon clutch below 
the radiator. ‘I'he oscillation of the arma- 
ture, due lifferential action of the 
“ries and shint coils, maintains a steady 
are at all times. All the connections 
Which carry curcent in the interior of the 
lamp are made with copper clips and 
fastened by two screws. ‘The loosening 


0 . : 
f one of these screws releases five clips 
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and the loosening of the other releases 
the remaining three, there being but eight 
connecting clips in all. These terminal 
screws are located in a position readily 
accessible upon the removal of the cylin- 

















Fig. 5.—Binpine-Post AND STUD. 


drical case. Figs. 6 and 7 show two views 
of the mechanism. 

The radiator, located between the mech- 
anism chamber and the _ globe-holder, 
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Fic. 6.—MECHANISM OF SERIES LAMP. 





serves to dissipate the heat of the arc and 
protect all parts of the lamp located be- 
neath it from the weather. It is designed 
with ample radiating surface furnished 
by projecting radial ribs on its upper sur- 
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face and rapidly dissipates the heat that 
rises from the are and that would other- 
wise enter the mechanism chamber of the 
lamp. By the use of this radiator, the 
lamp operates at an exceptionally low 
temperature and eliminates the drawing 
in of dust or other injurious elements by 
the use of a ventilating board. Fig. 8 
shows the construction of the lamp below 
the radiator, with clutch gas cap, lower 
carbon-holder and inner globe-holder. 
The cutout is composed of one movable 
and three stationary parts. The movable 
part is a cylindrical piece of brass that 
moves vertically and is free to turn or 
roll on the contact, making and breaking 
with a clean contact with the stationary 

















Fic. 7.—MECHANISM OF SERTES LAMP. 


pieces located above it. It is mounted 
in unstable equilibrium in a horizontal 
position, loosely suspended from the cut- 
out rod. By this arrangement contact is 
made with the upper stationary pieces at 
slightly different times, but always mak- 
ing and breaking the circuit on the same 
contact, thus preserving a bright, clean 
surface for the permanent contact. Should 
the stationary pieces become seriously 
damaged from any cause they can be re- 
moved with a screw-driver in a few sec- 
onds. The movable part of the cutout 
is easily detachable without the use of 
tools. 
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The adjustment coil is wound on a brass 
tube covered with asbestos insulation and 
mounted on a round piece of seasoned 
hard wood. This gives a rigid construc- 
tion and secures the coil permanently in 
position on the core. The adjustment of 
the length of the are is made by loosening 
the clamp nut on the coil either with 
screw-driver, pliers, wrench or fingers, 
which is connected in parallel with the 
series coil, and raising or lowering the 
clamp, thus decreasing or increasing the 
amount of current passing through the 
a shorter or 
9 shows the 


series coil, and producing 
longer are as desired. Fig. 
adjustment coil and Fig. 10 the open re- 
sistance coil. 

It is well known that glass expands 

















Fig. 8.—CoNSTRUCTION OF LAMP BELOW 
RADIATOR. 


when heated and that the heat from an 
electric are is very intense, and it neces- 
sarily follows that provision must be made 
in the are lamp for the expansion of all 
parts affected by the heat of the are. The 
outer globe-holder of the new form C 
lamp is a decided departure from any- 
thing previously produced. It is very 
solidly constructed of copper with re- 
enforcing bands riveted and soldered on 
the inside. The globe is clamped in posi- 
tion in the holder by thumb screws which 
turn in nuts set into the holder, on which 
are mounted phosphor-bronze springs that 
fit the curvature of the globe and permit 
the thumb screws to be turned their entire 
length into the globe-holder without any 
danger of cracking the globe. The ex- 
pansion of the outer globe, due to the in- 
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tense heat of the arc, is thus amply pro- 
vided for by this construction. The globe- 
holder is held in position directly under 
the radiator by means of a bayonet catch 














Fig. 9.—ADJUSTMENT COIL. 





and has attached to it a phosphor-bronze 
chain from which it is suspended during 
the act of trimming as above explained. 
It is unnecessary to remove . 
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eign substances. The top of the globe is 
held in accurate position on the unde, 
surface of the gas cap by the peculiar 
construction of the gas cap and the small 
spring of the inner globe-holdor post, No 
part of the’ inner globe-holder or inne 
globe-holder mechanism is in . 'reuit, thus 
obviating the possibility o 
shock to the attendant. 

The gas cap is constructed 0! two circy. 
lar castings separated and theroughly in. 
sulated from each other by th» best insp. 
lating material. It is so de ‘ened that 
there is no difference of pote: tial on its 
top. This is an important poi: ’. as a dif- 


a serious 


ference of potential on the t: of a gas 
cap is liable to cause trouble » creating 
a short-circuit through the ler of dirt 
and dust that accumulates on ‘':is part of 
the lamp. _The under part of ‘he cap is 
also protected from draughts by ‘he work- 


ing of the upper part, obviatin: the dan- 


ger of breakage of globes due ‘o sudden 
change in temperature, in the ~ at of the 
inner globe. The opening in ‘he centre 


of the gas cap through which the upper 
carbon passes is lined with copper bush- 








any screw or use any tools 
should it be necessary to re- 
move globe, globe-holder and 
chain from the lamp. Fig. 11 
shows the outer globe-holder. 

The inner globe-holder con- 
sists essentially of a wire bail 
hanger supporting at its low- 
est point a casting through 
which passes a short vertical 








post. On the top of this post 
is mounted a small inverted 
tripod in which rests the lower 
end of the closed bottom of the 
inner globe. Constant pressure is 
maintained by the tripod against the 














Fis. 10.—OpEN REsIsTANCE COIL. 


lower part of the inner globe by 
means of a small spring under the 
post. The clogging of this spring is pre- 
vented by two openings in the post-holder 
which prevent the accumulation of for- 


Fie. 11.—OvuTER GLOBE-HOLDER. 


ings which will not rust and cause the 
carbon to stick and interfere v th proper 


operation of the feeding mechanism. 
These bushings are easily rem’ ed should 
it ever become necessary to re: lace them. 

combined 


The upper carbon-holder 
with the trolley which carrie: current t 
the upper carbon. It consists » two sem 
cylindrical phosphor-bronze jes attached 
to the lower end of the trolle:- by meats 
of two screws, and making c: ntact with 
carbon on an annular elevati: 1 ensurilg 
automatic adjustment with — ooked ait 
bons without impairing good « ntact. This 
form of vertical split-holder «isures ev@ 
distribution of pressure on t' surface of 
the carbon enclosed by the jaws. te 
lower end of the trolley body projects 


downward between the two jaws and 
serves as a stop for the u per carbo, 
of the upper 


which limits the entrance 
carbon into the holder to the proper 
amount. No part of the holder cam P* 
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sibly be affected by the weather or gas 
from the are. It is detached by the re- 
moval of two screws easily accessible. No 
steel springs are used in the construction 
of this carbon-holder. 

The trolley of this lamp which supplies 
current to the upper carbon is solid brass 
milled with semi-circular grooves at 120 
degrees with eat h other. These grooves 
contain semi-circular, phosphor-bronze 
contact springs which project above the 
surface of the trcl!ey body and make edge- 
wise contact with the carbon tube. This 
construction prevents corrosion and col- 
lection of dust 2nd dirt between the trol- 
ley spring and i carbon tube. In trim- 
ming, the car! s automatically centered 


and the tr spring automatically 
ceaned. In top of the carbon tube 
is a conical « plug which enters a 


top of the trolley body, 
‘ing the carbon without 
on the part of the 


depression on 
thus always < 
any special 


trimmer. « Fi 2 shows the upper car- 
bon-holder a: olley, and Fig. 13 the 
dash-pot. 

The clutc! exceedingly simple in 
construction . . is known as a pivoted 
shoe clutch. is composed of five parts, 


the body, trip iever, shoe and two pivots. 
of this form of clutch lies 
feed properly at all times 
he size or condition of the 
surface of the carbon. The amount of sur- 
face covered by the shoe is such that im- 
perfections in ihe carbons have but inap- 
preciable effe-i on the perfect operation 
of the clutch. ‘his also permits success- 
ful operation of the lamp without stick- 


in its ability 
imespective 0 


ing of the «»rbons should they vary 
slightly from -iandard size. The clutch 
is solid, subsi2ntial and positive in ac- 
tion and can not get out of order. The 
hipping post  ounted on the gas cap al- 


lows adjustim 


> to be made readily after 
the outer glo! 


removed, Fig. 14 shows 


the tripping. |: -r side of clutch, and Fig. 
15 shows the e side of clutch. 

The lower on-holder consists of a 
tng casting \ |: a copper thumb screw 
for tightenin rbons in the holder and 
set screw for iping-holder on support- 
mg rod and 2 - all wire bail underneath 
the holder whi.’ prevents the carbon fall- 
mg out in cas’ ‘he thumb screw should 
tr loosen The supporting rod 
‘ Tying the Wer carbon-holder is 
amped to th cas cap, is rigid, and 
easily removed ©°n necessary, but always 
10 alignment. , 

Should Tepa'’’ become necessary the 


- is very e9. ), dismantled. By the 
oe of five sciews, two spring cotters 
the clamping out on the lower end 
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of the carbon tube, the entire lower por- 
tion of the lamp can be removed from the 
carbon tube, leaving only the cast-iron top, 
carbon tube, armature and coils and the 
casting on which they are mounted. Or, 
if necessary to remove the lower parts, the 
magnets, armature and casting upon 
which they are mounted can be removed 
from the carbon tube by disconnecting 
the binding-posts, removing the cast-iron 
cap, four screws and two spring cotters. 














Fig. 12. - UPPER CARBON- Fie, 13.—Dasn- 
HOLDER AND TROLLEY. Por. 


The trolley and upper carbon-holder 
combined can be removed by simply tak- 
ing off the cast-iron top and one nut. All 
nuts in the lamp are made the same size 
and are easily accessible. 

This lamp operates at seventy-five volts 











Figs. 14 AnD 15.—TRIppine LEVER SIDE AND 
SHoE Srmpe or CLuTcaH. 


at the arc and is normally adjusted for 
6.5 amperes and can be adjusted to 
operate satisfactorily with any current 
between five and eight amperes. The 
maximum range of voltage at arc under 
normal operating conditions is ten volts, 
the lamp striking an arc cold at sixty-five 
volts and operating continuously at sev- 
enty-five volts at the are hot. The 
maximum constant temperature of 
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the lamp is very low, due to the 
liberal design of the magnet coils 


and the protection afforded the mech- 
anism chamber by the radiator above 
the are. The normal life of one set of 
high-grade carbons is 100 hours when this 
lamp is adjusted for a current of 6.5 


amperes. 
—_——ceD> 





Simple Form of Reflector. 


The accompanying illustration shows 
a very simple reflector which is being 
manufactured by the Kinsman Electric 
Railway Supply Company. This con- 
sists essentially of the regulation metal 
hood, to one side of which is soldered a 
light spring. In fastening the hood to 





New Form or INCANDESCENT LAMP REFLECTOR. 


the lamp the spring is loosened from one 
side and the hood adjusted around the 
socket. The spring is then brought 
around the collar of the socket and made 
to hold the hood in place at any desired 
tension by simply slipping the spring on 
to a flanged projection of the hood. The 
Kinsman Electric Railway Supply Com- 
pany is located at 91 Liberty street, New 
York city. 





ae 


The Pennsylvania Street Railway 
Association. 


The Pennsylvania Street Railway Asso- 
ciation held its annual meeting on 
September 10, at York, Pa. A very in- 
teresting programme had been arranged, 
and a large number of delegates were in 
attendance at the meeting. 

The officers of the association are: John 
A. Rigg, president; John Ruth, secre- 
tary; W. H. Lanius, treasurer. John A. 
Rigg, W. B. Given, B, F. Meyers, W. H. 
Lanius and S, P. Light, 
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Automatic Regulators. 


In the accompanying illustration is 
shown an automatic regulator or reactive 
coil. A pair of reactive coils are mounted 
in a metal frame and are supported 
by spiral springs from a heavy marble 
top. This top is supported by an 
iron frame, which is secured to a 
similar matble base. A laminated iron 
core of either U or W-type is suspended 
under the reactive coils in such a way that 
it can play up or down in the magnetic 
field of the coils. -To the lower part of 
this core a metal strip is fastened, to 

















AUTOMATIC REGULATOR. 


which is attached the upper face of the 
are on one end of the lever which carries 
the adjustable counterweight at its other 
end. Below the core and fastened to it is 
a large air dash-pot which prevents pump- 
ing of the system and aids the starting of 
the lamps. Suitable binding-posts are 
mounted on the marble tops, allowing the 
regulator coils to be connected in series 
with the lamp circuits. When not in oper- 
ation only a small portion of the legs of 
the laminated iron core is surrounded 
by the windings of the reactive coils. 

If the outside line is short-circuited and 
current turned on the core is immediately 
drawn into the coils, which then react 
against the line potential and keep the 
current constant at the value for which 
the regulator is adjusted. When the 
short-circuit is removed, causing the cur- 
rent on the circuit to fall, the core drops 
down. This decreases the reactance of the 
regulator, and sufficient of the line poten- 
tial is allowed on the lamp circuit to start 
and operate the lamps. 

If one or more of the lamps are 
switched off or cut out, causing the cur- 
rent on the circuit to increase, the coils 
attract the core which, when entering the 
coils, further increases the reactance of 
the regulator, and the current is again 
brought to its given value. 

The current on the circuit is inclined 
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to vary with the changes of load on the 
lamp circuit, but the regulator coils being 
in series with the circuit of lamps, and 
the core moving up and down with the 
slightest change of current, the auto- 
matically changing reactance of the regu- 
lator coils will always give the proper 
voltage and current to the lamps, no mat- 
ter how many may be burning, as long as 
the voltage at the terminals of the con- 
stant-potential alternating-current circuit 
furnished not less than the required volt- 
age per lamp. ‘This automatic regulator 
is manufactured by the General Incandes- 
cent Are Light Company, New York city, 
and its efficiency for fifty lights is claimed 
to be about ninety-eight per cent, giving 
a current regulation from no load to full 
load within 0.2 ampere and current ad- 
justment by means of counterweight 
from six to seven amperes. 

Bag 


Telephone Construction Novelties. 








The accompanying illustration shows a 
cable pole house, consisting of two com- 





CABLE PuLE House. 


partments, both provided with doo‘s, all 
doors closing against shoulders, so that 
no communication is possible with the 





CaBLE STRINGING TROLLEY. 


outside except through the bottom where 
the cable and spider wires enter, and 


where the joints are made water-tight. 





These houses are moisture-proof, ang im 
suspended from iron straps which encircle 
them, and are held from screws entering 
into solid wood, in no case entering the 
inside space. At the bottom ig an aj. 
justable shoe, through which the cable 
passes. The shoe is lagged firmly to th: 
pole, and the house is then set Perpendic. 
ularly and permanently bolted in place 
These are made in four sizes—for twenty. 
five or fifty conductors, fifiy to one hup. 
dred conductors, seventy-five to one hup. 
dred and fifty conductors, and one hun. 
dred to two hundred conductors, 

The other illustration shows a trolley 
device for stringing cables. It is claimed 
that a thousand feet of calle are easily 


pulled in by two men in ten mimie 
after trolleys have been pliced in pos 
tion. ‘Trolleys can be attached by tw 


men in one hour, the record for a gang 
for one day being 10,000 fee!. The’ rollers 
are made of malleable iron. These ar 
not affected if hung in the rdin, anda 
deep two-inch groove easily guides th 
cable into the trolley. ‘The frame i 
large, so that the pulley does not strike 
it. These trolleys have been successfull 
used in a great many large installation 
and the manufacturer—the F. Biwi 
Company, of Toledo, Ohio—claims they 
are very popular and satisfactory. 


———_->e —_—__—- 


The hourly trains between New Yor 
and Philadelphia which the New Jers 
Central has recently put in operatioy, 
start on the first minute of every how 
and many of them cover the distance 
of ninety miles in two hours. The equip 
ment is new and up to date. But 
parlor car service is also provided. The 
coaches are carpeted, lighted by gas all 
vestibuled. The locomotives are power 
ful, new high-speed machines. The rat 
bed is trap rock ballasted and the nals 
recently laid are heavy, assuring grell 
speed and safety. Hard «al is burn 
hence no dust, cinders or smoke. This 


company also operates th: Royal Bin 
Line’ to Philadel 


phia, Saltimore and 
Washi igton, opettt 
ing onc of the fine! 
day ‘rains i the 
world. Its route i 
picturesque, passill 
throuch a most belt 
tiful section of N# 
Jersey and Pet 
sylvania. The ids 
of hourly trails ® 
unique, inasmuch as it is easy " Ie 
member—a train every hour and on 
hour. 
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The Production of Aluminum at 
Massena. 

The accompanying illustration gives a 
very good idea of the proposed plant for 
the production of aluminum by the Pitts- 
burg Reduction Company, at Massena, 
N. Y. Part of this extensive plant is 
already under construction. The ground 
covered by the buildings, as shown, is 
about 15,000 feet front by 800 feet depth. 
The buildings are constructed of brick, 
with iron frames, which make provision 
for electric cranes for the handling of 
material throughout the property. The 
entire property is 100 acres—1,500 feet 
by 2,900 feet. 


The company will make immediate use 
of 12,00) horse-power, and will increase 
this as the business demands. This power 


will be ts from the St. Lawrence River 
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and is substantially bound in cloth with 
edges colored to match. 

This book is a supplement to “Modern 
Switchboards,” a publication that the 
Cutter Company brought out some years 
ago, and the demand for which still con- 
tinues. Instead of reprinting this volume, 
it was thought wise to bring out an en- 
tirely new work of the same character, 
bringing the subject of the switchboards 
in its broadest sense down to date. It is 
expected that this book will prove of 
greater value and more usefulness than 
the first publication, not only to the con- 
sulting engineer, but to the contractor, 
switchboard builder and to the operating 
engineer in charge of the many large iso- 
lated plants throughout the country. 

The Cutter Company is known as one 
of the largest independent builders of cir- 




















THE WoRKSs OF THE PiTTsBURG REDUCTION COMPANY, AT Massena, N. Y. 


Power ‘ompany, which is shown in the 
foreground of the accompanying illus- 
tratio: 

The >uildings are so located that at 


some fiure time the company can build 
its own power-house. It is understood that 
the company has at present ordered four 


machin: from the Bullock Electric Man- 
ufactuir'ng Company, each of 300 horse- 
power, 500 volts, 150 revolutions per 
minut 
— a 
“I. ©. E."" Switchboard Practice. 
The ‘utter Company, of Philadelphia, 
has iss\'d a handsome volume, entitled 
“I. T. ©. Switchboard Practice.” This 
book should be in the hands of every one 





Interest] in switchboard specification, 
construc!ion and maintenance. The 
Volume cinbraces about 250 pages, is 


finely ‘printed on superb calendered paper, 


cuit-breakers in the country, the trade- 
mark “I. T. E.” being very favorably 
known. 
work of the Cutter Company engineers, 
the subject of circuit-breakers is treated 
with great skill, and a number of interest- 
ing chapters is devoted to this important 
piece of apparatus. The same may be 
said of measuring instruments of all 
kinds. 

This book embraces a comprehensive 
index and a summary of the chapter 
headings suggests a scope of the work: 
“Circuit- Breakers in the Modern 
Manufacturing Plant,’ “The Protection 
Afforded by the Use of Circuit-Breakers,” 
“Circuit-Breakers'for Trolley Car Equip- 
ments,” “The Selection, Use and Care of 
Measuring Instruments,” “Diagrams of 
Connections of Switchboard Apparatus,” 
“Switchboards for Street Railway Work,” 


As the book in question is a_ 
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“A Switchboard for Manufacturing 
Plant,” SA Switchboard Without 


Switches” (in which the knife switch 
is replaced entirely by circuit-breakers). 
There are also a number of tables and 
data of various kinds, of use to the en- 
gineer, and the whole volume is fully illus- 
trated with half-tones of important 
switchboards and diagrams of various 
kinds. The price is $3, express prepaid. 








. 73 
Production of Lead. 


The production of lead in the United 
States in 1901, says Mr. Charles Kirch- 
hog, in Mineral Resources of the United 
States, 1901, now in press, United States 
Geological Survey, was fully up to the 
high total which was attained in 1900, 
although the output of individual dis- 
tricts varied somewhat. 

The total production of refined lead in 
1901 amounted to 381,688 short tons, 
as compared with 377,679 short tons in 
1900. Of this total production in 1901, 
the net American production was 270,700 
short tons, almost exactly the same as 
in 1900. 

The total output of the Mississippi 
Valley footed up to about 67,000 tons, or 
about one-fourth of the whole production 
of the country. Idaho continues the 
principal contributor, fully 75,000 tons 
of the total coming from that state, and 
nearly all being the product of the Coeur 
d’Alene mines. Colorado yielded about 
73,000 tons in 1901, Leadville remain- 
ing the largest single district, although 
in 1901 this district furnished less than 
in former years. The production of Utah 
has been well maintained, the quantity 
being 49,870 short tons, about 1,800 tons 
in excess of the production of 1900. 

The estimated consumption of lead in 
1900 was 269,905 short tons, as compared 
with 269,302 tons in 1900, and with 
226,315 tons in 1899. 

The total value of the lead imported 
for consumption in the United States in 
1901 was $364,459, as compared with 
$702,213 in 1900. The value of the ex- 
ports of lead from this country in 1901 
was $624,534, as compared with $459,571 
in 1900. 

During the first eleven months of 1901 
the price of lead was maintained at 
4.371% cents at New York, but in Decem- 
ber the American Smelting and Refining 
Company reduced the official price to four 
cents. During the whole year the lead 
market was held stationary by main force, 
although the quantities which consump- 
tion would not absorb were added to the 
stock in first hands. Low prices prevailed 
in Europe during the year, and toward 
the close of the year they reached a figure 
in the London market which is equivalent 
to 2.40 cents per pound here. 
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A New 25-Ampere 250-Volt Knife 
Switch. 


The switch illustrated in the accom- 
panying engraving is designed as a high- 
grade pattern, with special reference to 
automatic production. The contacts are 
all exactly alike, and are made with no 
waste metal except the screw holes. They 
are held in perfect alignment, without ad- 
justment, by the V-screws in the slate base. 





25-AMPERE, 250-VOLT KNIFE SwITcH. 


Both base and handle are finished dead 
smooth, and the metal parts are all of 
smooth drawn brass brightly dipped. 
This switch is a unique departure from 
the ordinary construction, and is rated at 
twenty-five amperes, 250 volts. These are 
manufactured and sold by the Marshall- 
Sanders Company, Boston, Mass. 


Incandescent Lamps at the University 
of Iilinois. 





The University of Illinois has taken 
advantage of the perfection of the 220- 
volt incandescent lamp and the recent 
revision of the National Electrical Code 
of the Fire Underwriters, permitting the 
use of 500-volt distribution within build- 
ings by adopting a 440-volt system for 
the lighting of the five new buildings 
at Urbana. ‘Two-phase alternating cur- 
rent will be used, and each phase will be 
treated as a single-phase circuit operated 
on the three-wire system, the neutral wire 
being supplied with current from an auto- 
transformer. Although the 220-volt lamp 
is somewhat less efficient than the 110- 
volt lamp, this is partially compensated 
for by the reduction in transformer 
losses, while the difference will be of very 
little moment, in this case, since the ex- 
haust from the steam engine plant oper- 
ating the generators is to be used in heat- 
ing the buildings. The generating sta- 
tion contains two-belted, two-phase gen- 
erators, one of fifty kilowatts and one of 
seventy-five kilowatts, operated at 440 
volts, to which will shortly be added an 
engine-type, revolving-field, 120-kilowatt 
alternator, purchased from the Westing- 
house Electric and Manufacturing Com- 


peny. 
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An Automatic Smokeless Stoker. 

One of the latest achievements in 
mechanical engineering is now being ex- 
hibited in New York city, and is also in 
successful operation in a large plant in 
Guttenburg, N. J. The apparatus is es- 
sentially a smoke-consuming automatic 
stoker. The accompanying illustrations 
show the appearance of the stoker applied 
to a test boiler in the Stevens Institute 


Vol. 41—No, 1; 


this point, the revolving portion of the 
grate delivers the coal, which has now 
become coked under the intense heat 
which is reflected back from the fire pit 
proper in a forward motion to an inclined 
set of plates which have a continual shut. 
ter motion which makes the formation of 
clinkers impossible, and contin rally sup- 
plies an infinitesimal amount of draught 
to the hottest part of the fire. The grate 





AUTOMATIC STOKER AT THE STEVENS INSTITUTE OF TECHNOLOGY, HOBOKEN, N. 


of Technology, at Hoboken, N. J., and 
the diagram gives an abstract idea of the 
relative positions of the parts of the 
stoker. Referring to the small diagram, 
the coal is fed into a hopper at the left. 
At this point, the fuel is delivered to a 
set of grate bars which overlap each other 
and form a continuous surface which 
makes a complete revolution in about two 
hours. The coal is deposited to a depth 
of six or eight inches on this revolving 
grate surface, and is carried forward in a 
horizontal plane for about six feet. At 


bars, in making a complete rev ‘ution, 
do not at any time come in cont» ¢ with 
the fiercest heat of the fire, anc »y the 
time they come around to the fron of the 
furnace and are ready to receive the green 
coal they are quite cool. Shou! it be- 
come necessary to slice the fire at any 
time, there are two small openirs, one 
on either side of the hopper, wh'’h may 
be opened, and a short slicing bar 
manipulated without causing =. ‘ficient 
draught to get through the bank of coal 
to cause any sudden falling in the tem 
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pera 
boiler. 


the arrangemen' 


ture under the heating surface of the 
Another feature of value is in 


of the hopper, which is 


so constructed that if an accident should 
render the revolving of the grate bar im- 
ossible, the fore part of the hopper can 
be lifted and the coal fed by hand, as in 


ordinary hanc 
mechanically : 
an! (down by a double set of 


worked up 


pinions on a 
with a vertica 


The m 
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type, and 
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Cumberlan. 
tained esp. 
certaining i 


firing. The feeding is 
‘ulated by a gate which is 


.orizontal shaft, engaging 
' sear column. 
hen'sm which actuates the 
he grate bars is extremely 
re is led off from the boiler, 
eam cylinder is affixed to 
of the hopper. A short, 
vement is effected, which 
trical rod engage with a 
et mounted upon a short 
‘t, the end of which is 
rm-wheel about six inches 
about three inches in 
is worm engages with a 
and at each movement of 
ns the large gear a very 
a revolution. The gear 
ight forward movement to 


+e 


rocket chains upon’ whieh ,are 
series of T-shaped iron sttds, 


mortises in the under part 
This same mechanical 
perates a rod which causes 
sliding grate to produce its 


aTS. 


vement, and another manipu- 


long rod, technically termed 


rate’ bar, completely throws 


‘f the hottest part of the fire 
which allows the clinker and 


oy have been formed to fall to 


it, when it may be withdrawn 
it effectually cleaned. When 


' to bank the fires the shutter 
> simply thrown out of gear. 


‘ie stoker then continues to 
moving grate ceases to carry 
r movement. When starting 
g grate is thrown into gear 
: stirs up the fire, effectively 
eam in a remarkably short 


‘ was recently installed at 
Laboratory of Engineering, 
tute, Hoboken, N. J., be- 
ill water-tube boiler, and 
mittently for about ninety 
‘iler was a return fire-flue 
juality of coal was a western 
bituminous coal from the 
rict. Tests were also made 
‘| and with a poor grade of 
‘cal. The Ohio coal was ob- 
ily for the purpose of as- 


ie action of low-grade western 
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coal, and is one of the poorest, if not the 
poorest, that is known. The quality of 
steam generated by the boiler was meas- 
ured by a Barrus throttling calorimeter. 
Analyses of the flue gases were made with 
the Elliott apparatus. The water evap- 
orated per pound of coal was 9.2 pounds; 
water evaporated at 212 degrees Fahren- 
heit, 10.2 pounds; water evaporated per 
pound of combustible at 212 degrees Fah- 
renheit, 12.05 pounds. The ashes and 
clinkers amounted to 450 pounds, and 
the condition of the flue was said to be 
absolutely smokeless. 

The Peerless Automatic Smokeless 
Stoker Company has its general offices 
in New York city,'at No. 11 Broadway. 
The system is the’ invention of Mr. F. 
Girtanner, and is controlled by Mr. E. L. 
Simpson. This device, the inventor 
claims, has solved the smoke problem, and 
he states that no matter how poor the 









Automatic 
Stoker 











PLAN OF THE AUTOMATIC STOKER 





quality of the combustible used, there 
will be no smoke perceptible from the 
chimney, and it is also claimed that a 
positive saving of twenty per cent in fuel 
is accomplished, with a considerable in- 
crease in the production of steam. 

ie 

American Institute of Electrical 
Engineers. 

The next meeting of the American In- 
stitute of Electrical Engineers will be 
held at 12 West Thirty-first street, New 
York city, on Friday, September 26, 1902. 
A paper will be presented by Mr. B. J. 
Lamme, of Pittsburg, on the Washington, 
Baltimore & Annapolis single-phase rail- 
way. A meeting will be held at the same 
place on Friday, October 24, 1902, and a 
paper will be presented by Professor 
Charles P. Matthews, of La Fayette, Ind., 
on “An Integrating Photometer for Glow 
Lamps and Sources of Like Intensity.” 
-_> 
The Association of Edison Illuminat- 

ing Companies. 

The twenty-third convention of the As- 
sociation of Edison Illuminating Com- 
panies was held at the Mount Washington 
Hotel, Mount Pleasant House station, on 
the Boston & Maine Railroad. The first 
session was opened on Tuesday, Septem- 
ber 9, at 9.30 a. m. A large number of 
delegates were in attendance, and many 
important papers were read, and full dis- 
cussion followed each member’s remarks. 
An elaborate programme of entertain- 
ments had been arranged, and the occa- 
sion was greatly enjoyed by all those 
fortunate enough to be present. 
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Cable Statistics. 

“Submarine and Land Telegraphs in 
the World” is the title of a monogram 
prepared by the Treasury Bureau of Sta- 
tistics which will appear in the forth- 
coming monthly summary of commerce 
and finance. It presents some informa- 
tion regarding the submarine cables of 
the world, which is especially interesting 
at this time in view of the prospective 
construction of an all-American cable 
across the Pacific. The submarine cables 
of the world number 1,750, and their ag- 
gregate length is nearly 200,000 miles. 
The total cost is estimated at $275,000,- 
000, and the number of messages trans- 
mitted over them is more than 6,000,000 
per annum. Adding to the submarine 
lines the land telegraph systems, the total 
length of telegraph lines in the world is 
1,180,000 miles. The length of their 
single conductors is 3,800,000 miles, and 
the total number of messages annually 
sent over them about 400,000,000, an 
average of more than 1,000,000 each day. 
Every body of water between the inhab- 
itated portions of the earth, with the 
single exception of the Pacific Ocean, has 
been crossed with submarine telegraph 
lines. The Pacific itself has been invaded 
along its margins. Several pioneers in 
telegraphy have ventured to considerable 
depths in that great ocean. Lines now run , 
from Australia to New Zealand and from ~ 
Australia to New Caledonia, and a cable 
is now being laid to connect Canada with 
Australia. This has already been com- 
pleted from Vancouver to Fanning Island, 
just south of the Hawaiian Islands. It is 
expected that the entire line will be com- 
pleted by the end of the present year. The 
chief obstacle in the past to the construc- 
tion of a trans-Pacifie cable has been the 
fact that midocean resting-places could 
not be satisfactorily attained, no single 
government controlling a sufficient num- 
ber. With landing-places at Hawaii, 
Wake Island, Guam and the Philippines, 
no section of the cable stretching from the 
United States to Asia would have a length 
equal to that now in daily operation be- 
tween France and the United States. The 
length of the French cable from France to 
Cape Cod is 3,250 miles, and the greatest 
distance from land to land on the pro- 
posed Pacific cable would be from San 
Francisco to Hawaii, a distance of 2,039 
miles. The recent survey for a cable 
between the Pacific Coast and Manila 
justifies the belief that a route can be 
selected in which the depth will not ex- 
ceed 20,000 feet. The survey made by 
the Bureau of Equipment, Navy Depart- 
ment, under the direction of Rear-Ad- 
miral R. B. Bradford, disclosed the great- 
est ocean depths as yet known on a line 
between Midway Island and Guam. This 
depression, which is over 31,000 feet, can 
be avoided by detour, and it is believed 
that the necessary depth will not exceed 
20,000 feet, and may not be more than 
18,000 feet. 









DOMESTIC AND EXPORT. 


DEVELOPMENT OF GERMAN CABLE LINES—According to 
statistics just issued, the German cable system consists of seventy- 
three lines connecting different parts of the home territory, six 

with the colonies and nineteen with foreign countries, making a 
' total of some 17,000 miles. One-third of all the German cables are 
state concerns, while the other two-thirds are in the hands of private 
companies. Of the world’s total mileage, only four per cent belongs 
to Germany. 


THE PAN-AMERICAN EXPOSITION—Buffalo believes that in- 
directly the Pan-American Exposition paid. While the fair itself 
was not financially a successful enterprise, it is said that twenty- 
nine new enterprises have located in Buffalo during the last few 
months, the capital of four of them aggregating $40,610,000, while 
fifteen of them will employ, in the aggregate, about 20,000 men. 
The advertising which the Pan-American gave the city is believed 
to have directed much of this new business. 


WIRELESS TELEGRAPH LIGHTSHIP—One of the latest 
schemes in wireless telegraphy is the proposed installation of a 
combined lightship and ocean telegraph station 100 miles west of the 
Lizard. It is suggested that a vessel provided with a powerful 
searchlight projected against the clouds will mark the position 
of the station at night. The wireless plant is to be powerful 
enough to command the fairway of the channel, and exchange news 
with passing vessels. Should the experiment succeed, it is pro- 
posed to establish a number of such stations along the coast. It 
is thought that it will be particularly valuable in the transmission 
of meteorological reports and storm warnings. 


ELECTRIC RAILROAD STATISTICS—In 1890 the street rail- 
way companies of the United States in operation numbered 789, 
of which 144 were electric. At that time there were 2,895 electric 
cars in use, out of 32,505 of all kinds, and 1,262 miles of track, out 
of 8,123. In 1899, the number of cable cars had declined from 
5,089 in 1890 to 4,250, and horse cars from 22,408 to 1,489. In the 
meantime, electric cars had increased to the number of 50,658, and 
the number of miles of track to 17,969. In 1890 the total capital 
and funded debt of all roads was $363,150,000. In 1900 the total 
for 871 street railway systems, chiefly electric, was $1,023,819,987 
capital stock, and $777,862,571 funded debt, making a total of 
slightly over $1,800,000,000, or just five times the figures of ten 
years before. 


ELECTRIC RAILWAY FROM SPRINGFIELD (ILL.) TO ST. 
LOUIS—An electric railway from Springfield (Ill.) to East St. 
Louis is projected by the Springfield & Central Illinois Railway 
Company, which was incorporated recently with a capital of $200,- 
000. It is proposed to build a trolley system radiating from Spring- 
field, taking the place of the Everett-Moore Syndicate. The incor- 
porators are: St. John Boyle, William Jarvis, of Louisville, Ky., 
and C. K. Minary, P. B. Warren and Davis McKeon, of Springfield. 
These gentlemen also finance the street railway systems of Spring- 
field and Louisville. The first line in the new system is to be built 
from Springfield to Girard, connecting with the line to East St. 
Louis in time for the World’s Fair, and other lines are planned 
to run to Bloomington, Jacksonville and Decatur, III. 


A NEW BRITISH ELECTRIC TRACTION SYSTEM—The North- 
eastern Railway Company has invited tenders for the electrical 
equipment of a portion of its lines, the total length of which is 
equivalent to about eighty miles of single track. All the lines are 
intended for passenger service, with the exception of one branch 
which is for freight only. The power is to be supplied by means 
of 6,000-volt, forty-cycle, three-phase current by the Newcastle- 
on-Tyne Electric Supply Company. The electrical equipment 


will provide all the necessary high-tension and low-tension cables, 
fifty motor cars and thirty trailer coaches, bogey trucks for the 
motor coaches only, and two electric locomotives for freight traffic. 
It is particularly specified that a third-rail, continuous-current 
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system at a voltage not greater than 650 volts is preferable, current 
being supplied to the line by motor-generators or rotary trans. 
formers at the substations, trains being arranged on the multiple 
unit system. Tenders are to be sent in by October 7, and the whole 
of the work is to be completed within twelve months after the date 
of acceptance of the tender. 


NEW INTERSTATE TRACTION SYSTEM—The Washington, 
Baltimore & Annapolis Electric Railway Company has contracted 
for the equipment of forty-five miles of railway, to be operated 
with single-phase alternating current. For some time past Mr. 
B. J. Lamme has been working on a line which connects all the 
Westinghouse and air-brake plants of Pittsburg, Pa., and it ig yp. 
derstood that the Westinghouse Electric and Manufaciuring Com. 
pany is to undertake the construction of the new system. The first 
installation will be made at a cost of $1,250,000. This will include 
machinery at the power-house at Hyattsville, Md., to cost $350,000, 
and upon which work is to commence immediately. ine substa- 
tions will be erected, and it is understood that cars ‘ill be sup. 
plied with four motors each, each motor to be of 100 lorse-power, 
the cars having a rated speed of from forty to sixty mi!os an hour, 


GERMAN ELECTRICAL MANUFACTURERS—The recent an- 
nouncement of the managers of the Schuckert Electrica! Company 
at Nuremberg, Germany, that through the depreciation of the plant 
and material, insolvent accounts and necessary appropriation fora 
reserve fund to meet further depreciation, the company has suffered 
losses aggregating something more than $3,500,000, has caused con- 
siderable comment in the German press. Consul-Genera! Frank H. 
Mason, writing from Berlin, remarks that as the Schu:kert com- 
pany is one of the foremost corporations of its class in Europe, with 
an up-to-date plant and all the accompaniments of a large business, 
some surprise has been expressed that its affairs are making sucha 
bad showing for its shareholders. The explanation, he fvels, leads 
back to the fact that the sudden rise of some of the German elec: 
trical companies into corporations of vast resources was, in some 
cases at least, the result of successful and artificial c*eation of 
markets for product, rather than the supply of an actual and 
legitimate demand. Some of these companies, especially the 
Schuckert company, made enormous investments in electric installa- 
tions for the manufacture of calcium carbide, putting in the machin- 
ery at their own price, but receiving for it little or nothing except 
stock in the carbide plant. Thus the supply of acetylen’ material 
was soon far beyond the ultimate requirements, and tiie carbide 
industry suffered a serious and permanent reverse. Another heavy 
blow for some of the German electrical manufacturers his been the 
failure of the storage battery traction system for tramways. The 
extent to which reliance was placed upon storage bat .eries may 
be inferred from the fact that one company in Hanover has at 
present 274 accumulator cars in service. There, as at FHialle, Hagen 
and many other places, these have been found to be so heavy and 
impracticable as to be unremunerative. At Berlin, wiere many 
‘hundreds of them have been in service, all are to be aba’ doned and 
recourse had to underground conductors for centra''s located 
streets, and overhead construction for the outlying su! urban dis- 
tricts. The net result of all these conditions is that some of the 
electrical manufacturing companies in Germany whic! had gone 
on organizing and supplying power, lighting, carbid: and other 
plants, not only at home, but in Russia, Scandinavia, “ istria-Hut- 
gary and other European countries, were caught in ‘le adverse 
conditions which set in during the summer of 1900, 2nd in the 
industrial decline which followed the situation led directly up to 
the result recently announced by the managers of the Schuckert 
corporation. The encouraging features of the presel:' condition, 
however, are in the fact that the credit of several of the largest 
and strongest of the German electrical companies remaiiis unshaket 
and the general feeling is that the bottom has been reached, and 
that the obligations entailed by a system of forced development have 
been mostly liquidated and the foundation been laid for 4 new and 
enduring prosperity. 
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ELECTRICAL SECURITIES. 


The past week has been one of great activity, and has resulted 


in new high-price records for many stocks. The money market has 
become 2 significant factor, and as high as ten per cent was quoted 
Wall street. That money is in brisk demand is 
proved by the continued activity of general business, resting on 
the basis of great agricultural prosperity. The present conditions 
of demand in New York are temporary, and ample provision against 
any acute phase of monetary scarcity has been made by the Secre- 
tary of the Treasury. The New York bank statement of averages 
for the week’s -ondition shows unfavorably, as was expected. Loans 
decreased less than $4,000,000, while deposits fell off about $12,- 
‘he latter loss reduces the reserve liability, the cash 


at one time on 


000,000. Whili 
holdings of the banks are reduced by nearly $9,000,000, and the sur- 
plus reserve is more than cut in two, falling to little more than 
$4,000,000. Despite this rather adverse statement, stocks were weak 
for but a short time, then rallied, and closed in good strength. 

ELECTEICAL SECURITIES FOR WEEK ENDING SEPTEMBER 6. 

New York: Closing. 

Broo Be Puce dareeee id caessrw nb eareaumess 67% 

Con. GAS. 6cc cers ect ON ee vac cee ccenede we ees ce 22356 

lor, TGC. ciccv ceca ma eies We cagle Sota as Aled aiaiel sere 193% 

King BOG pee coeecae cs nse nen ld wacube md ence ces 203 

NB YO) xno icteG lc ere ae eee m wele devaeccacewuecuneaas 137% 

Met. 2s Ee PE OT eT To ee ee 148 

Wes OURC WHER: COs ciiieccclicimdenGesceesss 214 

Manhatt:. ailway reports for the year ended June 30 show a 
surplus, afi» charges and dividends, of $1,153,455, an increase of 
$751,120. «ross earnings increased $1,249,023, and the net earn- 
ings incre ' $983,668. The road carried 215,259,345 passengers, 
an increase of 25,213,604. The Manhattan stocks were very active 
the greater vart of the week, and at one time the issue advance 
nearly thre: points. This rise is understood to be based on the ex- 
cellent showing just published. 

Brookly: Rapid Transit was one of the strong features of an 
otherwise reactionary market, and retained most of its advance. 

B ee Closing. 
Am. Telepi, Gi Pel x sscs is cede Sate ae aa ern eee 1714 
Beison WleGs cc. acccy s weae ads reals Keele oaiode nom 278 
MASS. FISOS Wile n: 6 oc ccncov ace aiu le sd eee acicls cil ban aw alee wes 971% 
INOW TON SIAN OCs coco aes eto corecacie nee waaion Haas 142 
Western Telephone and Telegraph............. 109% 

Boston i:'evated rights fell back 10 cents to 40 cents, selling at 
157. 

Massachusetts Electric and American Telephone and Telegraph, 
though very active, made no gain, Massachusetts Electric falling 
back to 38"). 

Philirdelphia : Closing. 
TG i ce dee ee a ec ete 91% 
mee: StGP. shat Guecas. ateey pace a omtew occas 89 
mee. Stor eees Nees aon ce oa we se ew eee ee 88 
Philadelphia Mee. sacwcncxacrewss comarca aceernns 7% 
Won: “Rea COMr a's ns ast ca in Her elawwadirs Rede Gemralers 47% 
WRG * Gi Glee occ eunas mosses nasadeeees 113 

The buying of Philadelphia Electric was the feature of the mar- 
ket last week, the price being well sustained up to the close. Elec- 
tric Company of America was in sympathetic movement with Phila- 
delphia Electric, and moved up to 9. United Gas Improvement 
Was also in active demand. 

Chicago : Closing. 
rence ii Be ios i dao meen 174 
Whicdze~ Dele nee d=.as dees Goanadicine a aeetaeetes 175 
PDO ON Ms oat oie cde ca denn adecne wees 89% 
NS I ia ese daiegtnabalen wicomiw ue 33 
National Carbon MR atrocities rere eee aad whe 102 
a LR Boo oe pgs ase Se want Soea 174% 

Union Traction AD eee here hes Sa ka wa ee 51 
National Carbon ‘has been constantly before the speculative pub- 


> during the Summer, and has met with a gratifying increase in 
pe demand. The price has steadily advanced, and the upward con- 
Ition is apparently one of permanence. 
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TELEPHONE AND TELEGRAPH. 


TUXEDO PARK, N. Y.—The telephone exchange at this place 
has been destroyed by fire. 


LE ROY, N. Y.—A franchise has been granted to the Bell Tele- 
phone Company to install and operate its lines in this village. 


HANOVER, PA.—The Keystone State Telephone Company and 
the United Telephone and Telegraph Company have been amalga- 
mated. : 


AUBURN, N. Y.—Work on the new building to be constructed 
for the Empire State Telephone and Telegraph Company has been 
commenced. 


EASTON, N. Y.—A telephone company has been organized with 
the following officers: F. O. Ives, president; E. H. Borden, secre- 
tary, and E. J. Skiff, treasurer. 


EAST AURORA, N. Y.—The Haines Telephone Company is 
working at the installation of its new telephone line, and expects 
to have it in operation by October. 


BOWLING GREEN, KY.—The city has sold a franchise for a 
new telephone system to Mr. J. E. Mott, the representative of a 
syndicate which proposes to establish an underground system. 


NEW YORK, N. Y.—The Postal Cable-Telegraph Company has 
purchased a building on Fulton street, Brooklyn, N. Y., and will 
occupy it on May 1 next. The purchase price was about $75,000. 


HORNELLSVILLE, N. Y.—The New York & Pennsylvania Tele- 
graph and Telephone Company is putting up a direct line from 
this city to Bath; another line between the two places will be put 
up later in the fall. 


ZANESVILLE, OHIO—The Independent Telephone Company, of 
Huron, Richland and Ashland counties, Ohio, is negotiating for 
the purchase of the Zanesville Telephone and Telegraph Company, 
a constituent company of the Federal Telephone Company. 


ELMIRA, N. Y.—At a recent meeting of the directors of the 
New York Telephone Company and the United Telephone and Tele- 
graph Company, held in this city, it was decided to consolidate the 
two companies. The lines will extend from Binghamton, Elmira, 
Tonawanda and intermediate points, will cross the Hudson River, 
and finally connect with the United Telephone and Telegraph Com- 
pany’s lines at Williamsport. 


BUFFALO, N. Y.—It is stated that the Inter-Ocean Telephone 
and Telegraph Company is negotiating for the purchase of the 
Attica, Bennington & Cowlesville Telephone Company’s rights in 
Attica, and proposes to give the town both local and out-of-town 
service at reduced rates, connecting with the Frontier Telephone 
Company in Buffalo, the Home company in Rochester and various 
other independent companies. 


GENEVA, N. Y.—The Consolidated Telephone Company, with 
headquarters in Buffalo, has absorbed the Geneva Telephone Com- 
pany. The deal was made last October, but it was not announced 
until recently, when representatives of the company came down 
from Buffalo for the purpose of interesting Geneva capitalists, in 
which they have been successful. The Geneva company will be capi- 
talized at $75,000, a majority of the stock to be held by the Consoli- 
dated company. The local company has an automatic system and 
about twelve miles of wire. The system will be changed, the old 
telephones being used, and the wires will be put in cables. 


DENVER, COL.—The El Paso Telephone Company and the 
People’s Telephone Company, of Colorado Springs, have filed articles 
of incorporation with the Secretary of State. The object of the two 
corporations is to build and operate telephone lines in Colorado 
Springs, Colorado City, Manitou and other cities of the state. The 
companies are capitalized at $200,000 each. The directors in the 
El Paso company for the first year are: Richard J. Bolles, H. R. 
Lillibridge, John F. Sanger, B. P. Johnson, E. Rouse, Henry C. 
Shimp, E. C. Stimson, Ira Harris and Samuel H. Benton. The 
directors of the People’s Telephone Company are: Richard J. Bolles, 
H. R. Lillibridge, John F. Sanger, Ira Harris and Samuel H. Benton. 








ELECTRIC RAILWAYS. 


GUTHRIE, O. T.—Fred G. Bonfils, Denver, is said to be seeking 
a franchise in this city for an electric line and power plant to cost 
$150,000. 


LANCASTER, PA.—A company has been organized to build a 
trolley road between this city and Rohrerstown. The road will be 
four and one-half miles long. ° 


SIOUX CITY, IOWA—The people of Butte, Neb., have subscribed 
$40,000, which will be put into a company now organizing to build 
an electric line from Butte to Anoka, on the Elkhorn’s extension 
from Verdigris to Bonesteel, S. Dak. 


YORK, PA.—A charter has been granted to the Wellsville Street 
Railway Company, with a capital stock of $25,000. The new com- 
pany is a part of the York Traction Company, organized to extend 
the trolley line from Dover to Wellsville. 


DU BOIS, PA.—Mr. A. L. Mulholland, of Rathmel, is responsible 
for the statement that the electric railroad from Eleanora to 
Reynoldsvile, Rathmel and Big Soldier is a sure go. Bonds have 
been given and work will be commenced within sixty days. 


ALBANY, N. Y.—Permission by the State Railroad Commission 
has been granted to the Rochester, Syracuse & Eastern Railroad 
Company for the construction of an electric railroad from Rochester 
to Syracuse. The road will be built entirely on private right of way 
outside of villages and hamlets. 


ST. LOUIS, MO.—The Central Rapid Transit Company has 
asked the St. Louis county court for a franchise for the use of the 
Olive Street road between St. Louis and Creve Coeur Lake for a 
street railroad. The company is incorporated for $50,000, John H. 
Blessing being president. The company promises to begin the 
work within six months. 


PAXTON, ILL.—Articles of incorporation for the Danville, 
Paxton & Wilmington Street Railway have been signed. The first 
board of directors consists of the following: John A. Montelius, 
of Piper City; J. K. Butz, of Potomac; J. W. Dale, of Danville; 
T. M. King, W. O. Johnson, George Grove, W. T. Patton, J. P. Mid- 
dlecoff and Charles Bogardus, of this city. J. P. Middlecoff has been 
elected president, and J. K. Butz, vice-president. 


LITTLE ROCK, ARK.—Articles of incorporation have been 
filed with the Secretary of State by the Kansas City, Bentonville 
& Southeastern Railroad Company, with a capital stock of $150,000, 
the corporate existence being for ninety-nine years. It is the inten- 
tion of the company to construct and operate either a steam or 
electric railroad from Bentonville in a northerly direction. The 
incorporators are: A. M. Campbell, A. E. Campbell, Charles Haney 
and F. M. Wyatt, all of Bentonville. 


COLUMBIA, PA.—The board of directors of the Lancaster & 
Rohrerstown Railway Company held a meeting recently, at which 
President William B. Given submitted an estimate of the cost of 
the proposed road. The road will extend from Lancaster to McGov- 
ernville, on the Mount Joy pike, a distance of four and one-quarter 


miles. Including power plant, cars, and bridges, the road will cost 
$105,000. The capital stock of the company will be increased to 
$100,000. 


BERRYVILLE, VA.—The Charlestown, Winchester & Berry- 
ville Electric Railway Company has been chartered for the purpose 
of building trolley lines from Charlestown to Halltown, Harper’s 
Ferry and Martinsburg, and from Charlestown to Shepherdstown 
and Hagerstown. The total distance to be covered will be between 
114 and 120 miles. The present incorporators are George S. Eyster, 
Colonel R. P. Chew and W. O. Norris, of Charlestown, W. Va.; 
F. S. Harrison, of Halltown, W. Va., and S. M. Patterson, of New 
York. The main office is in Charlestown, W. Va. The power to 
operate these lines will be furnished by a water-power plant near 
the Shenandoah River. 


NEW YORK, N. Y.—The Southern Realty Company has been 
incorporated under the laws of the state of New York, with a paid- 
up capital of $150,000. The purpose of the corporation is to de- 


velop lands, build factories and mills, construct and equip electric 
railroads, and carry on a general real estate business in the state 
of North Carolina. 


The president of the company is William E. 
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Mitchell, New York city; A. H. Eller, of Winston-Salem, and 
Eugene J. McEnroe, of New York city, are vice-presidents, and 
William A. Blair, of Winston-Salem, is secretary and treasure, 
The company will operate an electric railroad in Winston-Salem 
and will erect handsome residences on the branch Overlooking the 
city. 


NEW INCORPORATIONS. 
SALINSGROVE, PA.—The 
$30,000. 


CLEVELAND, OHIO—The Elliott Brothers’ Elec'ric Company 
$25,000. i 

ST. JOSEPH, MO.—The Berry Electrical and ‘anufacturing 
Company. $10,000. 


LOUISVILLE, KY.—The Kuttawa Water and Licht Company, 
Increased from $6,000 to $15,000. 


Salinsgrove Electric Company 


CINCINNATI, OHIO—The Cincinnati & Hamilton %raction Cop. 
pany; $2,200,000. Cincinnati Interurban Company; {1(0,000, 
PHILADELPHIA, PA.—Parnassus Electric Light. Heat and 


Power Company; $1,000. 


$500,000. 
PATERSON, N. J.—Paterson Electrical Supply Comzany. $5,000, 


The Modern Electric Ligh: Company: 


Incorporators: Edward J. McCabe, Bruce Beveridge «iid Thomas 
Beveridge. 

SAN ANTONIO, TEX.—The Baird Electric Light Company. 
$5,000. Incorporators: J. B. Harmon, Harry Meyer, +. W. James 


and others. 


ROCHESTER, MO.—The Rochester Electric Light. Heat and 
Power Company. $50,000. Directors: J, E. Beyer, C. F. Rosenbaum 
and F. E. Bryant. 


KENNETT, MO.—The Kennett Light and Power Conipany. 
$6,000. Incorporators: P. L. Rose, of St. Louis; A. J. Dillman ani 
Frank R. Dillman. 


DENVER, COL.—Pasoga Springs Electric Light and Power Con: 
pany. $10,000. Incorporators: William Van R. Whitali, Almon H. 
Demrick and Henry L. Woolfenden. 


MIAMI, OHIO—Miami Artesian Water and Electric Light Com- 
pany. $5,000. Incorporators: W. L. McWilliams, Jack Moore, §. D. 
Harper, H. BE. Renicake and S. C. Fullerton. 


TRENTON, N. J.—The Manhattan Smelting and Refining Con- 
pany. $200,000. Incorporators: Thomas S. Haight, Harry B. Pear- 
son and Edwin V. Machette, of New York city. 


DENVER, COL.—The National Are Light Company. $8,000. 
Directors: Conrad Hanson, Bradford M. Coor, Hudson H. Nichol: 
son, Thomas A. Collins and Edmund J. Churchill. 


PORTLAND, ME.—The General Automatic Exchanze. $1,000; 
000. Promoters: H. M. Davis and F. N. Balch, of Bostoz; Harry 8. 
Virgin, Franklin C. Payson and A. C. Percy, of Portland. 


JAMESTOWN, N, Y.—Lighting and Power Company. $100,000. 
Directors: Robert T. Paine, 2d, Brookline, Mass.; Ernest L. Cat, 
Melrose, Mass.; Walter E. Griggs, Jamestown; William 4. Whitney, 
Boston. 


INDIANAPOLIS, IND.—Fort Wayne, Logansport & La Fayetl? 
Traction Company. $1,000,000. Directors: George F. McCullouch, 
A. L. Drum, C. W. McGuire, W. C. Sampson, Charles A. Baldwia, 
Henry E. Guthrie and Horace E. Stillwell. 


HARRISBURG, PA.—Sharon & West Middlesex Sireet Railway 
Company; $50,000; president, R. Montgomery, Youngstown, Ohio. 
The Jefferson Street Railway Company; $65,000; president, J. A 
Whiteman, Punxsutawney, Pa. The Wellsville Street Railway Cou 
pany; $24,000. 


SACRAMENTO, CAL.—Richmond Belt Railway; $500,000; 
rectors: W. S. Travis, C. E. Worden, W. Baker, L. J. V. de Laves# 
and H. D. Pillsbury. Tonopah Light and Power Company; $50,000; 
directors: W. C. Watson, C. W. Waller, J. L. Joseph, 5. S. Wats0 
and C. E. Elliott. 
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PERSONAL MENTION. 


MR. J. FRANKLIN STEVENS, of Philadelphia, was in New 
York during the past week. 

DOCTOR M. I. PUPIN, Columbia University, New York, has re- 
turned recently from a trip abroad. 


MR. HEN! 
Company, of 
last week. 

MR. CHA} 


phone Compa: 


in Europe. 
MR. DAN 
Covington. k 


2y W. POPE, general manager of the Bell Telephone 


Buffalo, looked in on several of his New York friends 


{LES F. CUTLER, president of the New York Tele- 
will return next week from a two months’ vacation 


“1, HEMINGRAY, of the Hemingray Glass Company, 
is making a European trip and expects to return 


to the Unitec states early in October. 

MR. THO’AS A. EDISON has denied the reports that he will 
enter his stovage battery in the endurance run, from New York to 
Boston, o! Automobile Club of America. 

THE ! IN official Reichsanzeiger announces that the order 
“Pour le - te” has been conferred upon Professor A. Agassiz, of 
Harvard (versity, and upon Lord Avebury. 

LORD '... LEIGH, a Vienna despatch states, has been confirmed 
by Empers: “rancis Joseph in his appointment as corresponding 
member se Austrian Academy of Sciences. 

MR. Hi ORR, superintendent of the Water, Light and Power 
Company ‘anta, Ga., will become general selling agent for the 
Stanley trie Manufacturing Company, with headquarters in 
Atlanta. 

MR. «. ARENCE MACKAY, who will probably assume the 
duties of : father, the late John W. Mackay, as the head of the 
Commerci:! Cable Company and Postal Telegraph Company, is ex- 
pected to return from Europe this week. 

MAX H{UELSENBECK, chief engineer of the Helios Electrical 
Company, of Ehrenfeld, near Cologne, Germany, is now on a tour 
of inspect.on of American industrial plants, particularly electrical 
machinery manufacturing works. 


PROFESSOR W. E. GOLDSBOROUGH, who is actively in charge 


of the Department of Electricity at the St. Louis Exposition and 
reports the outlook as most encouraging for a great and compre- 
hensive eicctrical exhibition, was in New York last week. 


HON. LWAVID R. FRANCIS, ex-governor of Missouri and presi- 


dent of the St 


. Louis Exposition, was a New York visitor last week, 


a guest of Mr. Melville W. Stone, general manager of the Asso- 


ciated Press, at the Lotos Club. Mr. Francis is greatly devoted to 
the success of the great World’s Fair to be held in his city in 1904, 
and freely predicts that it will lead all such expositions that the 
world has \nown. 

MR. . M. SCRIBNER, formerly assistant sales manager of the 


Bryant Electric Company, has recently been placed in charge of the 
Supplies of the Western Electric Company in all its branches. Mr. 


W. F. Hessel, assistant manager of sales in the New York branch 
of the cou-nany, has been placed in charge of the supplies at the 
Chicago branch. Mr. Frederick K. Kretschmar is now manager of 
the company’s advertising department. 

MR. GORGE G. WARD, vice-president and general manager of 


the Commerci 


al Cable Company, one of the best informed cable 


men in the world, will return to New York from London about the 


first of Oviobe 
asked by the I 
Pacific cabie t 
Well informe 
Tequested 


Ment proposed 





guages, places 
undertakings, 


Mr, Schwarz during the last ten years were the Allegemeine Elec- 


-r. The acceptance by his company of the provisions 
Inited States Government respecting the laying of the 
0 the Philippine Islands has not yet been announced. 
1 cable circles think that some modifications will be 
the cable company prior to entering into the agree- 
1. 


MR. CARL SCHWARZ has recently arrived 
in America from Germany for the purpose of 
establishing a connection as a practical and 
managing engineer with reference to either 
foreign or domestic work. Mr. Schwarz’s thor- 
ough knowledge of Continental Europe, coupled 
with the fact that he is conversant with the 
German, Russian, French and English lan- 
him in a strong commercial position for international 
Among the more important associations enjoyed by 
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tricitiits Gesellschaft, in Germany, as constructing engineer; gen- 
eral engineer of the Siemens & Halske Company in Russia and 
later as general representative of the same company in the south 
of Russia; founder and director of the Electricheskaya Sila in St. 
Petersburg, embracing about 6,000 horse-power and a capital of 
4,000,000 rubles. Mr. Schwarz has done much brilliant electrical 
engineering work in Germany, and is still a young man. 

MR. FRANK G. BOLLES, of the Bullock Electric Manufacturing 
Company, publishes each month an illuminated calendar, carrying 
an excellent likeness and biographical sketch of leading electrical 
men. The September calendar speaks as follows of one of the 
ablest men in the field: “Elihu Thomson was born in England, - 
of Scottish and English parents. In conjunction with Edwin 
Houston he organized the American Electric Company, the name 
of which, in 1880, was changed to Thomson-Houston Company, 
Professor Thomson becoming its electrician. He has been directly 
or indirectly associated with its successors since that time. He 
was president of the American Institute of Electrical Engineers in 
1889, and decorated with the order of officer of the Legion of Honor 
at Paris in the same year. Professor Thomson’s home is in Lynn, 
Mass., where he maintains his extensive laboratory. His versatility 
is best shown by an examination of his patents, and the simplicity 
so often found in men of high scientific attainments is one of his 
characteristics, He is equally at home before an audience of school 
children or a congress of the world’s greatest scientists.” 


OBITUARY NOTICES. 


MR. LEVI SPRAGUE, formerly president of the Erie Telephone 
and Telegraph Company, died at his home, in Lowell, Mass., 
August 28 of heart disease. Mr. Sprague was ninety-two years old. 
He built a number of large mills in Lowell and Lawrence, and was 
the principal organizer of the Perperton Bank, of Lawrence, in 1848, 
and for thirty-eight years was its president. Two sons and two 
daughters survive him. 


MR. THOMAS NEVINS, East Orange, N. J., died on August 21 
in Ireland. Mr. Nevins was an American railway man who had 
gone abroad several months ago to attempt the consolidation of the 
tramway lines between Manchester and Liverpool, England, with 
the idea of subsequently converting these lines into trolley roads. 
The proposed corporation was to have been known as the South 
Lancashire Electric Traction Company, and it is expected that had 
Mr. Nevins lived the plans would have been successful. 
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PETTENGILL-ANDREWS COMPANY, Boston, Mass., is having 
an entire new building equipped for its occupancy. The removal 
of the company will occur a few weeks hence. This company is one 
of the strongest electrical supply houses of America. 


THE WARREN ELECTRIC MANUFACTURING COMPANY, 
Sandusky, Ohio, in order to meet the rapidly increasing needs of its 
large business, is now completing an addition to its building which 
will enable it to double its present capacity. A new and handsome 
office building adjacent to the main office will be ready for occupancy 
in the early fall. 


THE NORTON ELECTRICAL INSTRUMENT COMPANY, Man- 
chester, Ct., is constructing a new brick building, which it will use 
for manufacturing purposes, in addition to the present line of direct- 
current measuring instruments which this company manufactures. 
It will soon place upon the market a line of alternating-current 
measuring instruments. 

THE NANTAHALA COMPANY, Franklin, N. C., has purchased 
the locust insulator pin business of Daniel Ravenel & Company, of 
Highlands, N. C., and will conduct the business hereafter on a large 
scale. The high standard of the company’s product will be main- 
tained under the direction of Mr. Ravenel himself, who is secre- 
tary and treasurer of the Nantahala Company. 

THE EUREKA ELECTRIC COMPANY, Chicago, has just obtained 
a contract from the city of Chicago for furnishing telephone appara- 
tus for the fire-alarm telephone service. This is the first inde- 
pendent apparatus to be used by the city of Chicago, it having 
previously used Bell apparatus exclusively. In this contract Eureka 
apparatus was selected after a competitive test. 

THE STANLEY RULE AND LEVEL COMPANY, New Britain, 
Ct., is about to adopt electric driving throughout its works. The 
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company has recently purchased from the Westinghouse Electric 
and Manufacturing Company a 375-kilowatt, 500-volt, direct-current, 
engine-type generator, to be operated in connection with a marine- 
type engine, running at 200 revolutions per minute, furnished by 
Messrs. Westinghouse, Church, Kerr & Company. 


A. L. IDE & SONS, Springfield, Ill., is distributing a handsome 
catalogue describing the “Ideal” steam engines. The book is finely 
printed in two colors, and the cover is illuminated with an em- 
bossed representation of an “Ideal” standard engine. The engines 
are shown in all conditions of assembly, and many of the parts 
heretofore uninvestigated are exposed in detail. The catalogue will 
_ be sent to any one interested upon application to the company. 


THE H. W. JOHNS-MANVILLE COMPANY, New York, N. Y., 
manufactures the Manville fire extinguisher. This is a dry chemical 
compound put up in metal tubes twenty-two inches long and two 
and one-half inches in diameter. This is sold under a guarantee 
and is ready for instant use by any one, and the manufacturer 
claims it to be a practical and economical protection agaiust fire for 
the home or factory. Recent tests in Chicago, St. Louis and other 
large cities have been fully endorsed by chiefs of fire departments. 
The company will be glad to mail copies of testimonials at any time 
upon request. 


THE ELECTRIC CONTRACT COMPANY, 53 Maiden Lane, New 
York city, is the manufacturer of “Evening Star” portable electric 
lamps, illuminated clocks, electric candles, night lights and other 
electric novelties. One of its very useful novelties is the “Light of 
Asia” surgical and medical electric lamp and probe light attach- 
ments. The “Evening Star” and “Light of Asia” portable electric 
lamps are small cylindrical lamps or torches operated by a dry 
battery. They are intended only for intermittent use for short 
periods of time, and take the place of a match or candle in dark 
places, eliminating the danger of fire and giving a good illumination. 

THE DEVEY CEMENT AND ELECTRICAL SUPPLY COM- 
PANY, 107 State street, Trenton, N. J., will soon open the first 
small factory, but tne demand for its products is such that it will 
soon be necessary to put up a much larger plant than the company 
is now commencing with. Interior and exterior lines, the novelties 
manufactured by this company, are now attracting a large demand 
and it is stated that the Pennsylvania underwriters have endorsed 
it as a good non-conductor. The composition is put up in 1, 2, 5, 
25, 50 and 100-pound cans in fluid form, and may be applied to any- 
thing, even paper. The company will be pleased to give full infor- 
mation to any one interested. , 

THE FOSTORIA INCANDESCENT LAMP COMPANY, Fostoria, 
Ohio, has been awarded the Treasury contract for furnishing incan- 
descent lamps for the fiscal year ending July 1, 1908, in all the 
government buildings east of the Rocky Mountains. This contract 
covers a minimum of 50,000 lamps and was awarded after a thorough 
and complete test had been made. The sales department of the Fos- 
toria Incandescent Lamp Company has been moved from Cleveland 
to Fostoria, where all this company’s goods are being made. The 
object of the change is to facilitate the handling or the lamp and 
inner globe, which the company reports has grown to an unpre- 
cedented extent within the past five months. 

JAMES S. BARRON & COMPANY, West Broadway and Frank- 
lin street, New York city, manufacturer of and wholesale dealer 
in general electrical supplies, is meeting with great success with 
the Villard conduit rods. Among the large companies which have 
recently ordered consignments of these rods may be mentioned the 
following: The Manhattan Elevated Railway, New York; the 
Standard Underground Cable Company, Pittsburg, Pa.; Memphis 
Light and Power Company, Memphis, Tenn.; New York Telephone 
Company, New York; New York & New Jersey Telephone Company, 
Brooklyn, N. Y.; Chesapeake & Potomac Telephone Company, Wash- 
ington, D. C., and Baltimore, Md.; Dutchess County Telephone Com- 
pany, Poughkeepsie, N. Y. 


THE STANDARD TELEPHONE AND ELECTRIC COMPANY, 
Madison, Wis., is fortunate in a manager who is not only an expert 
in his knowledge of the telephone field, but has a vein of philosophy 
which enables him to make his advertising more than ordinarily 
interesting. His latest folder, short and concise, is so arranged 
as to permit the insertion of a leaflet illustrating whatever special 
article may be required. On the front cover, in large letters, one 
finds “Look Into This.” Inside is a short explanation of what the 
company has in the way of apparatus, while the back cover of the 


Vol. 41—Npo, ll 


tri-leaved folder, which fits easily into the usual envelope, gives 
number of pointed and philosophic utterances respecting the ex. 
cellence of “Standard” apparatus. 


THE CONSOLIDATED RAILWAY ELECTRIC LIGHTING anp 
EQUIPMENT COMPANY,~-100 Broadway, New York, has contracteg 
with the Chicago, Rock Island & Pacific to equip with its “axje 
light” system of electric lights and fans all the cars now being 
constructed by the Pullman Company to be used in the new limited 
trains that go into service November 1 between Chicago and San 
Francisco via the Rock Island & Southern Pacific. This is the same 
“axle light” system of electric car lighting that is now in use on 
the twenty-hour trains of the New York Central and Lake Shore, 
and Pennsylvania Limited, and also on the finest trains of the 
Atchison, Grand Trunk, Chicago Great Western, Missouri Pacific, 
and St. Louis & San Francisco, and on the dining cars of other 
leading railway lines; also on all private Pullman cars, and op 
nearly all the official cars of railway presidenis and general 
managers. 


“GOOD STOCK needs good lighting” is a truth realized this 
season as never before by the leading merchants throughout the 
country, as evidenced by their orders for reflectors to the well-known 
house of I. P. Frink, 551 Pearl street, New York. Among the many 
contracts for Frink’s special patent window reflector and show-case 
lighting in hand or recently filled, we are advised of the following: 
Gimbel Brothers, Philadelphia; also their Milwaukee store: Bloom. 
ingdale Brothers, New York city; Seigel-Cooper Company, New York 
city; the handsome new buildings of Saks & Company, and R. H. 
Macy & Company, New York city, two stores which, because of their 
location, have attracted general attention; Derby Desk Company, 
Boston; Washington Arcade, Detroit; Kennedy Furniture Company, 
Butte; L. Hammill & Company, Mobile, Ala., who are conceded to 
have one of the finest store buildings in the South; J. N. Mockett, 
Toledo, Ohio; Hannifin Dry Goods Company, Milwaukee, and The 
Leader, Minneapolis, Minn. It might be mentioned that in ad- 
dition to its special line of reflectors for window and case light- 
ing, this concern manufactures a full line of cluster reflectors, 
mirror, shades, etc. The former are well adapted to the lighting 
of store interiors, being preferred by many to the enclosed arc. The 
Wadleigh High School, New York city, about completed, has some 
800 “Frink” clusters, which are the standard type of the New York 
Board of Education. The additional fixtures in this building, con- 
sisting of ceiling coronas with bent glass domes and arch refleetors, 
were all furnished by this firm. Its catalogue fully illustrates 
and describes its fixtures, and is intended to reach every central 
station, electrical engineer, contractor and supply dealer. A copy 
will be sent on request. 


THE ALLIS-CHALMERS COMPANY, Chicago, IIl., reports a 
partial list of engine sales for July, as follows: L. T. Williams & 
Sons, New York city, 22 x 42-inch, 1890 frame, Reynoids-Corliss 
engine; G. A. Bergland, Milwaukee, Wis., 20 x 42-inch, 1890 frame, 
Reynolds-Corliss engine; Buffalo & Susquehanna Iron Company, 
Buffalo, N. Y., four pair of vertical, cross-compound, steeple type, 
blowing engines, steam cylinders 42 and 80 x 60-inch, air cylinders 
87 and 87 x 60-inch; Studebaker Brothers Manufacturing Company, 
South Bend, Ind., 32 x 12-inch, Independent air pump and con- 
denser; Milwaukee Electrical Railway and Light Company, Wis 
consin, two vertical, cross-compound, direct-coupled engines, cylin- 
ders 28 and 60 x 48-inch (fourth order); Tonawanda Iron and Steel 
Company, North Tonawanda, N. Y., one vertical, long cross-head 
type, blowing engine, cylinders 42 and 84 x 60-inch; American Steel 
and Wire Company, Pittsburg, Pa., six pair of vertical, cross-com- 
pound, steeple type, blowing engines, steam cylinders 46 and 86 x 
60-inch, air cylinders 87 and 87 x 60-inch, two vertical, low-pressure, 
long cross-head, blowing engines, cylinders 80 and 87 x 60-inch; New 
Orleans railways, New Orleans, La., two vertical, cross-compound, 


direct-connected engines, cylinders 58 and 80 x 60-inch; Omaha 
Water Company, Omaha, Neb., one 20,000,000-gallon, vertical, triple 
pumping engine, cylinders 40 x 70-inch and 104 x 66-inch; Sam 
Antonio Water Company, San Antonio, Tex., one 50,000,000-gallon, 
vertical, triple pumping engine, cylinders 24 x 46-inch and 68 x 42 
inch; the Ptarmigan Mines, British Columbia, one 14 Xx 18-inch, 
single Riedler express compressor, driven by 14 x 18-inch slide valve 
engine; Cia Minera de Piedras Verdes y Anexas, Mexico, one 8 
10, double-cylinder, single-drum hoist, one 50-horse-power, class of 
locomotive type boiler; Pennsylvania Railroad Company, prs 
vania, two 438-horse-power, Sederholm boilers, main shell seme 
diameter x 16-foot long, working pressure 150 pounds per squar 
inch. 
































